AD-A139 296  BIOLOGICAL EFFECTS OF NONIONIZING ELECTROMAGNETIC I/l
RADIATION VOLUME 8 NUMB..{U) INFORMATION VENTURES INC
PHILADELPHIA PA B H KLEINSTEIN OCT 83 N00014 83-C-0004

UNCLASSIFIED F/G 6/18




fles £
=" uwnn'%
ez s

=z iz

32
el

s




ADA139296

>
o
-
O
L
=
-
(=]
=

3

Biological Effects
of Nonionizing
Electromagnetic

Radiation

Volume VI, Number 1

October 1983

A Digest of Current Literature

A Quarterly Publication Produced tor
Ottice of Naval Research D [ ‘

X AR 28 08

7 ]

~— A




‘ JAnclassified
‘ STSURITY CLASSIFICATION OF THIS PAGE (When Data Entered)
AD INSTRUCTIONS
T. REPORT NUMBER 2. GOVT ACCESSION NO| 3. RECIPIENT'S CATALOG NUMBER :
Volume VIII, No, 1 A
4. TITLE (and Subtitle) S. TYPE OF REPORT & PERIOD COVERED

BIOLOGICAL EFFECTS OF NONIONIZING

ELECTROMAGNETIC RADIATION Literature Digest,

6. PERFORMING ORG. REPORT NUMBER
A Digest of Current Literature

7. AUTHOR(S) 8. CONTRACT OR GRANT NUMBER(s)

Bruce H. Kleinstein NO0014-83-C-0004

9. PERFORMING ORGANIZATION NAME AND ADORESS 0. PROGRAM ELEMENT, PROJECT, TASK
Information Ventures, Inc. AREA & WORK UNIT NUMBERS
1500 Locust Street
Philadelphia, PA 19102

11, CONTROLLING OQFFICE NAME AND ADDRESS 12. REPORT DATE
Biological Sciences Division October 1983
Office of Naval Research 3. NUMBER OF PAGES ‘

Arlingtan, VA 22217 105
14. MONITORING AGENCY NAME & ADDRESS(!! different from Controlling Oftice) 18. SECURITY CLASS. (of this report)

Unclassified

15a. DECLASSIFICATION/ DOWNGRADING
SCHEDULE

16. DISTRIBUTION STATEMENT (of this Report)

Approved for public release; distribution unlimited

17. DISTRIBUTION STATEMENT (of the abastract entered in Block 20, if different from Report)

18. SUPPLEMENTARY NOTES

A quarterly publication issued under sponsorship of the ONR beginning
with Volume VII, No. 1

18. KEY WORODS (Continue on reverse aide i necessary and ldentily dy block number)

Nonionizing radiation, electromagnetic fields, literature digest,
bibliography, electric fields, magnetic fields, microwaves, radiofrequency

radiation

)

20’.‘" ABSTRACT (Continue on reveres side If necessary and {dontify by block number)

“The literature digest contains original abstracts of English and foreign-
language research literature, current research summaries, news items and

announcements and information on relevant meetings and conferences. Subject

and author indices are provided for all literature abstracts. Original

abstracts are prepared based on data presented in the text, tables, and
figures in the document. Where appropriate, quantitative data such as

wavelength or frequency modulation, pulse width, duty cycle, incident

DD , 5" 1473  eoimion oF 1 wov 68 1s omsoLETE

S/N 0102-LF-014-6601 Unclassified

e e R o vy oy
SECURITY CLASSIFICATION OF THiS PAGE (When Deta Entered)




Unclassified

; SECURITY CLASSIFICATION OF THIS PAGE (When Dets Entered)

#20 Cont.

power density, specific absorption rate, drugs or other stimulae,
exposure duration and regime, and end point are included in each abstract.

oy P . S W e e AR W S

!

S/N 0102- LF-014- 6601

Unc;gggified
SECURITY CLASSIFICATION OF THIS PAGE(When Date Entered)




INSTRUCTIONS FOR PREPARATION OF REPORT DOCUMENTATION PAGE

RESPONSIBILITY. The coatrolling DoD office will be responsible for completion of the Report Documentation Page, DD Form 1473, in
all technical reports prepared by or for DoD organizations.

ICATION. Since this Report Documentation Page, DD Form 1473, is used in preparing announcements, bibliogrsphies, and data
banks, 1t should be unclassified 1f possible. If a classification is required, identify the classified items on the page by the appropriate
symbol.

COMPLETION GUIDE

General. Make Blocks 1. 4, 5,6, 7, 11, 13, 15, and 16 agree with the corresponding information on the report cover. Leave
Blocks 2 und 3 blank

Block 1. Report Number. Enter the unique alphanumeric report number shown on the cover.
Block 2. Government Accession No. Leave Blank. This space is for use by the Defense Documentation Center,

Block 3. Reciptent’s Catalog Number. Leave blank. This space iz for the use of the report recipient to assist in future
retrieval of the document.

Title and Subtitie. Enter the title in all capital letters exactly as it appesrs on the publication. Titles should be
unclassified whenever possible. Write out the English equivalent for Greek letters and mathematical symbols in the title (see
‘““Abstracting Scientific and Technical Reports o(%efense-sponsored RDT/E,"*AD-667 000). If the report has a subtitle, this subtitle
should follow the main title, be separated by a comma or semicolon if appropriate, and be initially capitalized. If a publication has a
title in a foreign ianguage, translate the title into English and follow the English translation with the title in the original language.
Make every effort’ to simplify the title before publication.

Block 5. Type of Report and Period Covered. Indicate here whether report is interim, final, etc., and, if applicable, inclusive
dates of period covered, such as the life of a contract covered in a final contractor report.

Block 6. Performing Organization Report Number. Only bers other than the official report number shown in Block 1, such
as series numbers for in-house reports or a contractor/grantee number assigned by him, will be placed in this space. If no such number:
are used, leave this space blank.

Block 7. Author(s). Include corresponding information from the report cover. Give the name(s) of the author(s) in conventionel
order (for example, John R. Doe or, if author prefers. J. Robert Doe). In addition, list the affiliation of an author if it differs from ths"
of the performing orgenization.

Block 8. Contract or Grant Number(s). For a contractor or grantee report, enter the complete contract or grant number(s) undc.
which the work reparted was accomplished. Leave blank in in-house reports.

Block 9. Performing Organization Name and Address. For in-house reports enter the name and address, including office symbo).

of the performing activity. For contrsctor or grantee reports enter the name and address of the contractor or grantee who prepered the
report and identify the appropriate corporute division, school, laboratary, etc., of the author. List city, state, and ZIP Code.

Block 10. Program Element, Project, Task Areas, and Work Unit Numbers. Enter here the number code from the applicable
Department of Defense form, such as the DD Form 1498, ‘‘Research and Technology Work Unit Summary’® or the DD Form 1634.
‘*Research and Develop Planning Summary,’’ which identifies the program element, project, task area, and work unit or equivalent

under which the work was authorized.

Block 11. Controlling Office Name and Address. Enter the full, official name and address, including office symbol, of the
controlling office. (Equates to funding/sponsoring agency. For definition see DoD Directive 5200.20, **Distribution Statements on

Technical Documents.**)
Block 12. Report Date. Enter here the day, month, and year or month and year as shown on the cover.
Block 13. Number of Pages. Enter the total number of pages.

Block 14, Monitoring Agency Name and Address (if different irom Controlling Office). For use when the controlling or funding
office does not directly administer a project, contract, or grant, but delegates the administrative responsibility to another organization.

Blocks 15 & 15a. Security Clessification of the Report: Declassification/Downgrading Schedule of the Report. Eater in 15
the highest classification of the report. If sppropriate, enter in 15a the declassification/downgrading schedule of the report, using the
abbreviations for declassification/downgrading schedules listed in paragraph 4-207 of DoD $5200.1-R.

Distribution Statement of the Report. Insert here the spplicable distribution statement of the report from DoD
Directive 5200.20, **Distribution Statements on Technical Documents.”’

Block 17, Distribution Stat t (of the abstract entered in Block 20, if ditferent from the distribution statement of the report).
Insert here the spplicable distribution statement of the abstract from DoD Directive 5200.20, “'‘Distribution Statements on Technical Doc-

uments.’’

Block 18. Exﬁplmmury Notes. Enter information not included elsewhere but useful, such as: Prepsred in cooperation with
.. . Transistion of (or by) . . . Presented at conference of . . . To be published in . . .

aéocll 19. Key Words. Select terms or short phrases that identify the principal subjects covered in the report, and are
sufficiently specific end precise to be used as index entries for cataloging, conforming to standard terminology. The DoD “Thesasuru:

of Engineering and Scientific Terms®® (TEST), AD-672 000, can be helpful.

Block 20. Abstract. The abstract should be a brief (not to exceed 200 words) factuai summary of the most significant informe
tion contained in the report. If possible, the abstract of a classified report should be unclassified and the abstract to an unclnnm.ed
report should consist of publicly- releasable information. 1If the report contains a significant bibliography or literature survey, m.:l'(xou
it here. For information on preparing abstracts see ‘*Abstracting Scientific snd Technical Reports of Defense-Sponsored RDT&E,
AD-687 000. A U.S. Government Frinting Otfies 190 1~898-108/7128 :

it R e o o




Biological Ettects

of Nonionizing Electromagnetic Radiation

A Digest of Current Literature '

A Quarterly Publication Produced for
Office ot Naval Research

Literature Selected and Abstracted
by
Information Ventures, Inc.
1500 Locust Street
Philadelphia, Pa 19102

Bruce H. Kleinstein, Ph.D., J.D., Project Manager

"The views and conclusions contained in this documentation are those ol the
author and should not be interpreted as necessarily represanting the officials’
policies, either expressed of implied. of the Office of Navai Research.”




Biological Eftects of Nonionizing Electromagnetic Radiation

October, 1983 Volume Vill, Number 1

i
|
Table of Contents ;
- 3 .
Preface .. ... ..., v *
i Abbreviationsand ACTONYMS . ......................iii.. vii :
|
1 Newsltems ... ... .. . 1
i
Meetingsand Conferences ....................... ... ... ... 3
CurrentResearch ............. .. ... ... i . 5
|
!
Currentliterature ..., 9 i
Meeting AbStracts ................. ..o oo, 57 !
!
|
i
Authors of Current Literature Index . ......................... 65 :
!‘ .

Subjectindex ... ... ...




Preface

Biological Effects of Nonionizing Electromagnetic Radiation is
a publication researched and prepared by Information Ventures,
Inc. under contract to the Office of Naval Research.

This digest serves as a vehicle through which current documen-
tation of research highlights on the biological effects and
health implications of nonionizing electromagnetic radiation
(microwave and other radio frequency radiation) is compiled,
condensed, and disseminated on a regular basis. The effects of
electric and magnetic flelds (static and alternating) and re-
search on medical applications of these nonionizing electromag-
netic radiations are also included.

Biological Effects of Nonionizing Electromagnetic Radiation is
intended to be a highly useful current awareness tool for sci-
entists engaged in research or related activities., The great
number and diversity of relevant publications make imperative
the availability of the service to persons whose work requires
that they keep abreast of current developments in the field.

Biological Effects of Nonionizing Electromagnetic Radiation is
published quarterly. The issues of Volume VII and future vol-
umes will include materials received during the preceding three
months. Each issue contains abstracts of current English and
foreign-language research literature, current research summar-
ies, news items and announcements, and information on relevant
meetings and conferences. Subject and author indices are pro-
vided for all 1literature abstracts to facilitate specific
search and reference use. Journals, books and conference pro-
ceedings are used as sources for this publication. Materials
for which full text is not available will be included as summary
abstracts. Announcements and other materials submitted for
publication should be addressed to: Dr. Bruce H. Kleinstein,
Information Ventures, Inc., 1500 Locust Street, Philadelphia,
PA 19102,

The digest was first published in 1974 under the title "Biolog-
ical Effects of Electromagnetic Radiation.” Since 1976 it has
been published under the present title. Previous issues can be
obtained from the National Technical Information Service.
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Abbreviations and Acronyms

A, amp - ampere

C - centigrade

cm - centimeter(s)

cps - cycles per second

dB - decibel(s)

EPA - Environmental Protection Agency
eV - electron volt

F - fahrenheit

FAA - Federal Aviation Administration
FDA - Food and Drug Administration

g - gram(s)

G ~ gauss

GHz - gigahertz

HHS - Department of Health and Human

Services
hr - hour(s)
Hz -~ hertz

ip ~ intraperitoneal

ISM - industrial, scientific, medical
IU ~ international unit(s)
iv - intravenous

J - joule(s)

- kilo~

- liter(s)

- meter(s)

milli-

- mega-~

- micro-

c XRPH =X
]

vii

min - minute(s)

mo - month(s)

n - nano-

NIH - National Institutes of Health

NIOSH ~ National Institute for Occu-
pational Safety and Health

NTIA ~ National Telecommunications
and Information Administration

NTIS - National Technical Information
Service

Oe ~ oersted(s)

OSHA - Occupational Safety and Health
Administration

rad - radiation absorbed dose(s)

R - roentgen(s)

rpm - revolutions per minute

sec - second(s)

sc - subcutaneous

USAF/SAM - U. S. Air Force School of
Aerospace Medicine

V - volts

VA - Veterans Adminstration

W - watt(s)

WHO - World Health Organization

wk - week(s)

wt - weight

X — times

yr - year(s)
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NEWS ITEMS

EPA RF/MW BIOFFFECTS REPORT

The FPA's draft report on the blological etfects of
radlofrequency/microwave radfatfon will undergo re-
vision with respect to {its assessment of thermal
risk. The Sctence Advlisory Board Subcommittee met
on September 22-23, 1983, at EPA Hcadquarters in
Washington, DC to discuss the draft report. Revi~
sions are expected to be completed by December 83,
Copies of the draft report may be obtained from
David Janes, Offfce of Radtatfon Programs, EPA
Headquarters, 40] M Street, SW, Washington, DC;
(703)557-8217, Minutes for this meeting can be ob~
tained by contacting Dr, Terry F. Yosie, Director,
Science Advisory Board (202)3R2-4)26 or Dr. Douglas
Seba, Executive Secretary, Science Advisory Board
(202)382-2552. A transcript of the entire proceed~
ings is avatlable for $0.40 per page from the Exec~
utive Court Reporters, 8525 folesville Road, Silver
Spring, MD 20910; (301)565-0054. The transcript is
approximately 300 pages,

CRITICAL APPRAISAL OF THE BIOLOGICAL EFFECTS
DUE TO EXPOSURE TO ELECTRIC AND MAGNETIC FIELDS
AT LOW FREQUENCIES

Contract 68-~02-3845., The Envircnmental Protection
Agency, Research Triangle Park, NC has contracted
with the National Council on Radiation and Measure-
ments, 7910 Woodmont Avenue, Suite 1016, Bethesda,
MD 20814 for the above study.

Commerce Buslness Daifly, October 18, 1983

COMPUTER MODFLLING OF 60 HZ ELECTRIC FIELD
COUPLING TO BIOLOGICAL TISSUE

Sol DE-RPO1-84CE76236. The U.S. Dept. of Energy is
seeking proposals from qualified organizations for
the above study. Proposals are due by 11/16/83.

Commerce Business Dally, October 14, 1983

THEORETUCAL AND NUMERICAL STUDIES
OF AN INTENSE MICROWAVE SOURCE

The Naval Research Laboratory, Washington, DC, is
negotiating with Sclence Applications, Inc. Mclean,
VA 22102 for the above study.

Commerce Business Daily, July 29, 1983}

HYPFRTHERMIA QUALITY ASSURANCE PROGRAM

Contract N01-CM-37512, The National Cancer Insti-
tute has contracted with Allegheny-Singer Resecarch
Corp,, 320 East North Ave., Pittsburgh, PA 15212
for the above five year incrementally funded study.

Commerce Business Dafly, July 7, 1983

NEW BOOKS:

NUCLEAR MAGNETIC RESONANCE IMAGING: BASIC
PRINCIPLES, Young, Stuart W.

176 p., 80 figures, $19.00 (November 1983) ISBN 0-
A9004~-998-X. Published by Raven Press, NY, NY

ALL-UNION SYMPOSIUM IN PUSHCHINO

An All-Union Symposium on the "Biological Effects
of Electromagnetic Fields” was held in Puschino,
USSR, in 1982. One hundred sixty eight papers were
presented in the following areas: 1. Biological
Effects of Radio Frequency Electromagnetic Radia-
tion (40); 1I. Biological Effects of Millimeter-
Band Electromagnetic Radiation (14); IIl. Biologi-
cal Effects of Low-Intensity Electromagnetic Fields
(20); 1v. Biological Effects of Constant Magnetic
Fields (30); V. Biological FEffects of Electric
Flelds (11); V1. Clinico~Hyglienic Aspects of Elec-
tromagnetic Radiation (29); VI11. Effects of Com-
bined Exosures (10); and VIII. Physical Filelds of
Biological Materials (14). Figures in parentheses
indicate the number of papers presented {in each
category. Translated titles and author names will
appear in the next {ssue of the Digest, Author af-
filiations include:

DUBNA

o Joint Inst. Nuclear Research

IVANO-FRANKOV SK
e Medical Inst.

KARAGANDA
o State Medical Institute

KAZAN
o Res. Inst. Traumatology and Orthopedics

KHARKOV
¢ Res. Inst. Industrial Hyglene and Occupational
Diseases

KIEV

o P. M, Buiko Res. Inst. Pediatrics, Obstetrics
and Gynecology

e A. N. Marzeev Inst. General and Communal HygRiene

e Inst. Molecular Blology and Genetics, Ukrainian
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News ltems

S8P Acad. Sciences

> A, V, Palladin Inst. Blochemisery, i{'kratnian SSK
Acad. Sciences

> Inst, Microbiology, Virology, Parasitoloav
7. . Shevchenko Kiev State ''niv.

®IPAVNA
Pes. Tnst, Biologtleal Tesring of Chemical Com
ounds

H

LENINCRAD

Al A tkhtomskif Phvstolegical Inst.
Yavitarv-Hygienic Medical Inst.

L. P. Konstantinov Inst. Nuclear Physics

~ Res. [est, Industrial Hygiene and Occupational

eases

s Fes, Tust. Radiation Hygiene
MAKHACHKALA

> lagestan Polvtechnical Inst

MINSK
a  Ruelorussian State Inst, Advanced Medical Train-
T

MOS 0w
> All Union Res. Inst. Cable Irdustry
> All Union Res. Inst. Electric Current Scurces
A. N. Sysin Res. Inst. General and Community
tivglene
+ Inst. Higher Nervous Activity and Neurophyvsiol-
oy
s Inst. Medico-Blological Problems
s Jentral Res. Inst. Balneology and Physical
Therapy
2+ :nst. Radfo Engineering and Electrcnics
~ r.il Unjon Cancer Res. Center
e ns -, Blophysics, USSR Ministry Public Health
: ey Chemfcal Physfcs, USSR Acad. CScleaces
-st. #niological Physics Pushchino, Mascow
aine

BN NSK
o Res. Inst. Medical Radiology

ROSTOV-ON-DON
> Res. Onkological lost,

SARATOV
+ State 'nlv,

FROPOL
M. V. Frunze State Univ.

TOMSK

Res. Inst., Blology and Blophysics, State Univ,
»  Palytechnical Inst.

VLADIVASTOK
2 Medfcal Inst.
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assessment of Thea.  foel
problem areas at. resedrch pric The two and
one-half day program inciuded dozen iuvited tu-
tortal lectures from leadiny auvthorities {n their
fields, a poster sesston 7 contribate i papers,
ard a gerneral recicw and o fiscngeran wewscar,  Al-
though the proceeding . of (ne ceetlrys wils not bhe
published, it is ecxpected that a short rerorc will
be prepared which wiil attempt te suummasrize (e
principal {deas presented at the Worksh .p and will
frelude the abstraces of the poster oapers.




MEETINGS AND CONFERENCES

Sth COURSE
BIOLOGTCAL EFFECTS AND DOSIMETRY OF NON-IONIZING
RADIATION: STATIC AND ELF FLECTROMAGNETIC FIFLDS

Date: November 15-2%5, 1983

Place: Erfice, ltalyv

Requests for Information: Persons from Furope wish-
{ng to attend the course should write to Professor
Martino Grandolfo, Instituto Superiore di Sanita,
Viale Regina Flena 299, 0016! Rome, Italy; persons
from other continents should write to Professor Sol
M. Michaelson, The University of Rochester, Medical
Center, 601 Elmwood Avenue, Rochester, NY 14642.
Closing date for application is September 15, 1983
Fee: §500 (covers full board and lodging)

Content: Part of the course will be devoted to
studies, both of a theoretical and experimental na-
ture, relating to potential mechanisms of interac-
tion of static and ELF electromagnetic fields with
blologlcal systems. After a detailed review of the
fundamentals of physics and biology connected with
the interaction of these fields with living matter,
the lectures will provide an updating of the tech-
niques developed for the detection and the dosimetry
of these energies and a critical analysis of their
biological effects in relation to the establishment
of safety standards.

RADIATION AND ENERGY: CONFRONTING THE CHALLENGES
OF THF. EIGHTIES - LAW, REGULATION, RISK LIABILITY,
LITIGATION AND COMPENSATION

Date: December 8-9, 1983

Place: New York, NY

Requests for Information: James Lawrence, Lloyd's
of London Press, 817 Broadway, New York, NY 10003;
(212)673-4700

8TH ANNUAL 1EEF INTFRNATIONAL CONFERENCE ON
INFRARED AND MILLIMETER WAVES

Date: December 12-17, 1983

Place: Carfllon Hotel, Miam! Beach, FL

Requests for Information: Dr. K. J. Button, Na-
tional Magnet Laboratory, Building NW-14, MIT,
Cambridge, MA 02139; (617)253-5561

MICROWAVE SIGNATURES IN REMOTE SENSING

pate: January 16-20, 1984

Place: Toulouse, France

Requests for Information: Dr. Richard Moore, Re-
mnte Sensing laboratory, Univ, of Kansas, Center
for Research, 2291 Irving Hill Dr{ve, !awreonce, KS
66NLS; (913)RAL-4LRIA,

SYMPOSIUM ON NMR IMAGING

Date: January 27-29, 1984

Place: Fontainebleau Hotel, Miam{ Beach, FL
Requests for Information: American College of Rad-
lology, 6900 Wisconsin Ave,, Chevy Chase, MD 20815;
(301)654-6900,

28TH ANNUAL MEETING OF THE B YSICAL SOCIETY

Date: Februvary 19-23, 1984

Place: San Antonlio Convention San Antonio, TX
Requests for Information: Biopl .c Society, 9650
Rockville Pike, Bethesda, MD 20: .301)493-6114

BIOLOGICAL EFFECTS OF ELF ELECTROMAGNETIC FIFLDS
AND THERAPEUTIC APPLICATIONS

Date: February 23-25, 1984

Place: Venice, Italy

Requests for Information: Dr. Lufgi Zecca, Associ-
ations for Blomedical Applications of Electromagne-
tism, Via Gentilino, 9/A, 20136 Milano, ltaly; Tel.
02-8321655 or 8391867

Content: Topics of the meeting will be the physical
aspects, the biological effects, the medical impli-
cations and the therapeutic applications of ex-
tremely low frequency (ELF) electromagnetic fields.
Attention will be focused on the following {tems:
Physics: field generation devices, field character-
ization, dosimetry; Biology: cellular effects, de-
velopmental effects, physiology, hematology, immu-
nology, neurology, tissue-vascular relationships:
and Therapeutics: rheumatology, traumatology, angi-
ology, dermatology, neurology. Abstracts in Eng-
lish must be submftted by December 31, 1983,
Invited lectures by W. R. Adey, V. M. Bogoliubov,
G. Cheng, J. M. R, Delgado, R. W. Farndale, F.
Lechner, A, R. Liboff, V. V., Poltoranov, and 1.
Zecca

Fee: Registration will be S150 up to December 31,
1983, lLate registration will be S180.
Publications: Ap abstract book will be provided to
all registered participants, The proceedings will
be published by an International Publishing House.

¢




Mee! ngs and Conferences
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CURRENT RESEARCH

TRANSLATIONS FaRuM Porblon LlVieil. o the microwave fileld, protective goggles absorbing
microwave energy must be worn.
From time tu time, lnformation Ventures, Inc, wiil

prepare tull=text translations ot toreign gesearch Radiation safety regulattons of the soclalist coun-
ettorts on the drologleal eftects of nontontzing tries are summarized ia Table 11,
electromarnetic tields tor publicat{on tn this D{-
qust. secund of these translations ts present- The measurement of microwave radiation i{s discussed.
ed below. [t {5 an excerpt trom the follewlnyg ar-
ticle:
Tasle I,
BIULOGICAL FFFECTS OF MICROWAVE RADIATIUN.  (Hun.) o T )
R . . £ B H -
Almdssy, Ov. (Scilentific Council, TKI - Telecom- requency tares 0-03-30 itz | 20-300 HHa 0:2-300 cnz
municattons Research Inst. - Hunpary); Szabs, L.;
N B N X Vv tower limit  Cenaral 20 v/a 10 v/a 0.01 mw/ca?
5.nmt: L. A Taveozlesti Kutato Intezet Kozlemeyer, velues of popul st 1on
Vole 27(1-2):15-45; 1982 (46 refs). hazardous Occupatlonsl
radlettlon exposure 30 ¥/m 0 v/m 1.0 nv/cal
Lizerature data on the biological etfects of micro-
wave tadiation are reviewed., The discussion covers u»rcr u:u ClM‘ul‘ 80/t 240/¢ N, 24/t nu/cal?
va es O pu ation

trhe phystical properties of microwave r.hha:ﬁuq, its ,,.,:l“, 0(5:,.“‘,,,,,
absorption by living organisms, and svstemic eflects radsacion exposurs 1200/¢ 480/¢ 2.4/¢ mv/cnl
of microwave radfatfon. Microwave thermodraphy for
nedical diagnostic purposes is described and appara- Forbidden aress: general

. - 2
tus for centimeter~ and millimeter-wave thermogra- fetetriiaaiiiborelal I 300 vie 10 mufce :
phic examinations 1is {llustrated. The draft of a { )

new Hungarian microwave radtacion safety standard
s presented. Note: ¢ « exposure tise 1a hours (t > | hour).
veees "In the draft of the new Hungarian standard,

different safety regulations are specified for the

general population and for persons who are occupa-

tionally exposed to microwave radfation. The per-

missible exposure level for occupationally exposed

persons can be higher by [0 dB than that for the

general population, Occupationally exposed per-

sonnel must undergo periodic medical check examina-—

tions,

In the draft of the standard, occupationally ex-

formance of their jobs, regardless of pro-

posed persons are defined as follows: E,Vim I
{ tri nd 1 T l_-——‘* | |

s persons operating, repairing, a measuring

equipment emitting electromagnetic energy, | }_—"'l Forbidden |

who are adequately trained; [ | limie !
o persons using and operatling energy-genera- l l |

ting equipment who are adequately rrained I

for these tasks; 703..1 | l I
o persons who are at the site of equipment _J l !

radiating electromagnetic erergy during per- ——— ' |

I
fesstional training. r—-——J-—-‘——II Occupational exposure

Permissible radiation levels {n the draft of the 10

|
Hungarian radlation safety standard are summarized | | ’Ceneral
in Table 1, below. The safety levels shown in the ( i lpopulation
table are averages. No distinction is made between I . l l
|
i

exposure to continuous wave or pulse modulated sig-

nals. The levels in the table are illustrated in 30KHz |30MHz ‘Jmnug 1300 GHz

Figurees 13, 14, 15, and 16 (from the article). [} | 1a | !
] '} [} 12 )

During extraordinary work conditons, occupationally K’zz M’fo{z G’l?z T;?z Mz i

exposed persons can stay in arcas with a high-fre- \
quency radiation hazard for a short time period

(maximum of 20 minutes) and can perform work. Pro- Figure §3. _‘ J
tective apparatus to be used 1s specified {n sepa-
rate regulatfons. To reduce the harmful effects of

Safe limits of electric field intensity for :
continuous exposure (Hungarian draft standard), }
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Tabtle 11,
Standard Scope Frequency Exposure Exposure Cont {nous/ Fixed/rotary
Itate duration pulsed wode antenis
10-30 MMz 20 v/o MWerk day Both Both
10 v/a Work day Both soth
30-50 MHz
0.1 A/m Work day Both Both
Soviet Occupa-
standard tional 50-300 MHz 5 vim work day Both Both
974 Exposure
10 uW/cad  Work day Both Fixed
100 uW/cwl Work day Boch Rutary
0.3-300 MHz 100 uM/ca2 2 hours Both Fixed
1 aW/cm? 2 hours soth Rotaty
t wi/cal 20 minutes Both Fined
Soviet Ceneral
standacd Popu~- 0.3-300 MHz 1 uW/cn? 24 hours Both Both
1978 lation
0.2 wW/cal 10 hours Boch Fixed
Occupa~ 0.2-10 aW/ca?  32/P2/hour/ Both Fixed
tional 0.3-J00 MHez
Exposute I a¥/ca? 1D hours Both Rotary
Poiish 1-10 a¥/ca?  B00/P2/hour/  Both Rotary
etandard
1972
Cenersl 10 uW/cal 24 houts Both Fixed
Popu- 0.3-300 Mz
lation 0.1 aM/ca? 24 hours soth Rotary
Occupa- 0 V/ie Work day Both Both
tional 10-300 iz
Poliah Expasute 20-300 v/m  3200/E2/hour Both Bath
recomaended
standacd Ceneral
1979 Popu- 10-300 MMz 7 v/a 24 houts Boch Both
lation
10-30 MHz 50 v/a Work day Both Both
10 v/e Work day Bath Both
Occupa~
tionat 30-300 MHz 25 uW/cal  Work day Cont {nuous Both
Exposure
10 uwW/cal  work day Puleed Both
1.6 oW/ca?2 1 hour Cont {nuous Both
0.3~300 CHz
0.64 ok/cal | hour Pulsed Both
Czech
ecandard
1970 30-300 MHz 1 v/a 24 hours Both Both
2.5 uM/cm? 24 hours Continuous Both
0.3-300 CHe
1 uW/ca2 24 houts Pulsed Bath
Ceneral
Popu- 30-300 Mz 1 Via 24 houras Both Both
lation
10-30 MHz 2.5 V/a 24 hours Both Both
P = Pover density W/ el E = Electric field density V/m
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CURRENT LITERATURE

0655 TECHNIQUE FOR MICROWAVE-INDUCED HYPER-

THERMIA IN SUPERFICIAL HUMAN TUMORS.,
(Eng.) Nilsson, P. (Dept. Radiation Physics, Univ.
Hosp., S-22185 Lund, Sweden); Persson, B.; Kjellen,
E.; Lindholm, C.-E.; Landberg, T. Acta Radiol On-
col 21(4):235-239; 1982 (16 refs).

A hyperthermia system consisting of a microcomputer-
controlled 2450 MHz microwave (MW) generator is de-
scribed. MW power s delivered via a circular di-
rect contact applicator. Up to 8 thermistor probes
connected to a temperature registration unit can be
used simultaneously to measure tumor and skin sur-
face temperature; digitized temperature signals are
sent to the microcomputer for calculation of temper-
ature and for control of the heating. One of the
thermistors (usually the one inserted in the cen-
ter of the tumor) 1is chosen as the master probe,
and the temperature recorded at this probe is com—
pared with a preset temperature value. Heating is
started via a signal from the computer to the MW
generator when temperature at the master thermistor
is at least 0.2 C lower than the preset temperature.
The power of the generator (maximum output power of
200 W) 1s selected manually to achieve a temperature
increase of approximately 0.5 C during a 15-sec MW
pulse. All probes are read 2 sec after MW energy 1s
shut off by the computer, eliminating the problem of
incorrect temperature measurement during MW irradi-
ation due to interaction between the metallic wires
of the probes and the electric field. When the pre-
set temperature value 1s reached, the length of the
pulse is adjusted by the control program so that
temperature at the master thermistor does not fluc~
tuate more than % 0.5 C. This automatic control
system has proven to be very reliable in clinical
work.,

0656 MICROWAVE-~INDUCED HYPERTHERMIA AND IONIZ-

ING RADIATION. PRELIMINARY CLINICAL RE-
SULTS. (Eng.) Lindholm, C.-E. (Dept. Oncology,
Malmo Allmanna Sjukhus, $-21401 Malmo, Sweden);
Kjellen, E.; Landberg, T.; Nillson, P.; Persson, B.
Acta Radlol Oncol 21(4):241-254; 1982 (70 refs).

Local hyperthermia induced by a computer controlled
2450 MHz microwave (MW) system was used alone or in
combination with ionizing radiation to treat super-
ficial tumors that were refractory to other therapy.
Thermistor probes were placed within the tumor and
on the skin surface; temperature of the probe desig-
nated as the master probe was maintained at 42.5 %
0.5 C via the computer control system. The effects
of hyperthermia alone, tonizing radiation alone (30
Gray in 10 fracttons over 12 days), or hyperthermia
(45 min l/wk or 2/wk for 2 wk) with radiation were
compared. Of B evaluable tumors given combined hy-
perthermlia and radiation, 5 showed a complete and 3
showed a partial response while no response was seen
in 3 tumors treated with fonizing radiation alone or
i{n 1 tumor treated with heat alone. Combined thera-

py was effective even in sites that had been irradi-
ated previously. The MW applicator allowed heating
of lesions less than 7 cm in diameter and 3 cm deep.
The preset temperature at the master probe could be
maintained at £ 0.5 C but differences of up to 3.5C
were observed between the different thermistors at a
given treatment session. Side effects of hyperther~
mia included pain and skin burns.

0657 USE OF RADIO-FREQUENCY PULSED ENERGY IN

THE CONTROL OF POSTOPERATIVE REACTION IN
BLEPHAROPLASTY. (Eng.) Ntcolle, F. V. (30 Harley
St., London WIN 1AB, England); Bentall, R. M. Aes-
thetic Plast Surg 6(3):169-171; 1982 (9 refs).

Clinfcal results obtained with a portable device
used to apply small pulses of radiofrequency (RF)
energy to surgical wounds are reported. The device
consists of a small oscillator tuned to 27.12 MHz
with a timer switching the oscillator so that small
pulses of RF energy (square, 100-usec long pulses;
1000 pulses/sec) are emitted from the single turn
coaxial cotl. The unit is powered by a small nick-
el-cadmium battery that can be used for 5 days with=-
out recharging. The area of the coil is approxi-~
mately 6 cm in diameter. In order to adapt the de~
vice to fit over the eyelid region, two wire loops
were designed in the shape of an eyeglasses frame
and held in place with light padding and a bandage.
Only one loop was electrically active; the other
provided a control. The device was applied for 24
hr to one eye in 21 consecutive patieats after bi-
lateral blepharoplasty. No device-related compli~-
cations were observed. Improvement was apparent in
11/13 cases where sufficient ecchywosis and edema
existed for comparison; ecchymosis and swelling were
so slight in 6 cases that no difference was visible
between treated and untreated sides. Two cases were
judged to be worse on the treated side and 2 were ex-
cluded because of displacement of the dressings by
the patients. A similar device with larger loops to
cover the neck and sides of the face is being used
in face and neck lifts.

0658 REACTION OF NORMAL EQUINE EYES TO RADIO-

FREQUENCY CURRENT-INDUCED HYPERTHERMIA.
(Eng.) Neumann, S. M. (Dept. Clinical Sclences,
Coll. Veterinary Medicine and Biomedfcal Sciences,
Colorado State Univ., Fort Collins, CO 80523);
Kainer, R. A.; Severin, G. A, Am J Vet Res 43(i1):
1938-1944; 1982 (4 refs).

The long-term effects of treatment of equine ocular
tumors with radiofrequency (RF) current-induced hy-
perthermf{a were studied. The eyes of 13 horses and
8 ponies were subjected to a 30-sec application of
RF current (2 MHz, 7 or 10 W); the eyes of 3 horses
were sham-treated. The electrodes of a localized
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current tleld device were applied horizontally to
the central cornea in the right eye and horizontal-
1y and vertically to 2 separate limbal sites in the
left eve. Mean temperatures at the 2 corneal sites
was w807 C; at the 4 limbal sttes, 56.2 C. [n eves
otserved from | to © mo after treatment, scars per-
sisted at 1 central corneal site (4.5%) and 6 lim-
Bal sites {J7.32) Wwhere electrodes were positioned
vertlaally . Fatholuagle changes obscreed up to 1 owk
afler Yredacment tneluded transtent ulverative Kera-
titdis and antertor uveltts. Viston was not compro-
mised in any of the antmals permitted to live be-
yond 1 wk.

Uns9 ACCHELERATION OF THE DEVELOPMENT OF BEN-

ZUPYRENE-INDUCED SKIN CANCER IN MICE BY
MICROWAVE RADIATION. (Eng.) Szudzinsk{, A. (Dept.
Dermatology, Postgraduate Centre, Military Medical
Acad., Szaserow 128, PL-00-909 Warsaw, Poland);
Pletraszek, A.; Janiak, M., Wrembel, J.; FKalczak,
M.; Szmiglelski, S. Arch Derm Res 274(3-4):303-312;
1982 (20 refs).

The possible co-carcinogenic activity of Long-term
low-level microwave (MW) radiation was studied in
Balb/c mice. Skin cancer was {nduced in the mice
by chronic exposure to 3,4-benzopyrene painted on
the dorsal skin every 2 days for w.p to 6 mo. Mice
were exposed to 2430 MHz MW energy (from a Lucz 58
penerator with maximum output power .f 150 W) in a
temperature and humid{ty controlied anecholc chaam-
ber at I{ncident power levels of 5, 10, or 15 mW/cm

(specific absorption rates of 2, 4, and 6 mW/g, res-—
pectively) for 2 hr/day, 6 days/wk, for up to 6 mo.
Mice were divided into six experimental groups of
100 animals each. Mice in groups 1 and 2 were si-
multaneously exposed to henzopyrene treatment and
MW energy (5 mW/ cm? or 15 mW/cm?) for 6 mo. Mice
{n groups 3-5 were irradiated for 1, 2, or 3 mo be-
fore the beginning of benzopyrene treatment. Con-
trol animals were exposed to benzopyrene treatment
for 6 mo and sham~irradiated for 2 hr/day for 1, 2,
3 or 6 mo. All MW frradiation protocols resulted in
significant stimulation of the development of benzo-
prrene~induced skin cancer and In shortening of the
life span of the tumor bearing hosts. The effect
was mote pronounced both atter exposure to higher
power densities and after longer exposure periods.
When benzopyrene treatment was preceded by or con-—
comitanl with MW {rradiation, skin reactivity to di-
nitrofluorbenzene was markedly inhibited, suggest-
fng that long-term exposure to low-dose 2450 MHz MW
radiation may supprass cellular {mmune reactions.

0660 INTERRELATIONSHIPS BETWEEN WATER AND CELL

METABOLISM IN ARTEMIA CYSTS. X. MICRO-
WAVE DIELECTRIC STUDIES. (Eng.) Clegg, J. S. (Lab.
Quant{tative Biology, Univ. Mlam!, Coral Cables, FL
11124); Szwarnowskl, S.; McClean. V. E. R.; Shep-~

Biologicai Effecis nt omea 2ing Fiectiomagnenic
Radation Vi1, Crroner 1983

pard, R, J.; Grant, FE. H. Blochinm KEiophys Ace
botuSB-468; 1982 (5 refs).

The  Jelectrie properires o cvst, 9f Artormia, a
primitive crustacean known as the bBrine shriap, were
measured uver the frecuency range ' .5=70 CHz.  Arte-
mia cysts are cuvmposed ot abous 6 UL clesely-pacred
cells surrourded by un accilular shell and can un~
dergo cycles of nydration-cebvdration without loss
of viability. Measurements were performed on cysts
with various water contents, nrimarily | g Hp0 to ]
g dried cysts. Complex permittivity measurcments
were made at 0.8, 2, and & GHz with a coaxial line
apparatus; those at 19, 35 and 7u GHz werc made
with a wavegutde apparatus. At vach frequency ex-
cept 70 CHz, the permittiviiy showed an iacrease as
the water content o! the vy<t ~ads {ncreased. At the
high hydration values, the permittivity leveled off.
At 70 GHz, permittivity was linearly dependent on
cyst water content. The permittivity of the Intra-
cellular water at 35 GHz was estimated as 16 which
i1s 30% below that for pure water at 34 GHz. The
authors assumed that water exists as bulk and non-
bulk fractions in the cysts and calculated that 43%
of the cellular water had a permittivity equal to
that of pure water.

0661 MICROWAVL MUDULATION GF NEURAL  ACTIVITY.

(Eng.) Wachtel, H. (Dept. Electrival
Enginecring, Unf{v. C(olurade, boulder, CO), Bl aoed
Sci Instrumen 18:45-50, 1982 (€ rets).

A mathematical model is prescernted which can be used
to predict optimal microwave (MW) nelse pardmeters
for perturbing neural activity with minimal risk of
damage due to temperature rise or excessive current
density. The model, which is based on the obscrva-
tion that low levels of MW power can rapidly produce
changes in the firing patterns of isolated Aplvsia
pacemaker neurons and that MW pulses may be equiva-
lent to injected transmenbrane DC pulses, suggests
that a distinct minimim pulse energy exists whin
pulse duration (in sec) equals 1.2 x the membrane
time constant. Noniavasive modulation of reurcnal
activity by MW pulses could have numerous biomed-
lcal applications.

0662 MICROWAVE ABRSORPTION OF DNA BFIWEEN & aN!

12 GHz. (Eng.) Swicord, M. 1. {(Fureau ot
Radiological Health, 12721 Twinbrook Parkway, hock-
ville, MD 20857); Davis, C. €. Biupolvaers J1{1J2.
2453-2400; 1982 (1l refs).

The microwave (MW) absorption coefficients of ague-
ous solutims of DNA extracre! from Eschertihita
14 were measured over the trecaeney ranpe H-1

The phase tlurtuation oprica. beterodvas
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was used to monitor the temperature rise tnduced in
& sample by pulsed MW Irradiation. In this techni-
que, a single frequency He-Ne laser beam traverses
the sample while the sample 18 heated with [0 mJ
pulses of MW energy. The heating of the liquid sam-
ple when it absorbs MW energy induces a phase chirp
{n the laser beam. The absorption coefficient of
the sample i3 determined from a plot of optical he-
terodyne signal as a function of the distance of the
laser beam from the surface of the liquid. The max-
{mum random error in the system was less than 2% as
determined from measurements on deionized water and
other medta such as saline solutions and methanol.
The attenuation coefficient of the DNA solution was
greater than that of water and saline solution. The
absorption coefficient of the DNA solution was 40%
higher than water at 8 GHz, decreasing to 10% higher
at 12 GHz. At & GHz, the absorption coefficient of
the sample, which had a measured dc conductance of
0.67 mmhos/cm, was 25% higher than that of a saline
solution of 20 times greater d¢ conductance. Thus,
the absorption in the DNA solution does not arise
from 1onic behavior but is in agreement with absorp-
tion by the longitudinal acoustic mode of the double
helix.

0663 FALSE CLAIMS FOR MAGNETOTHERAPY (LETTER

TO EDITOR). (Eng.) Orpin, J. A. (Bureau
Medical Devices, Health Protection Branch, Dept.
National Health and Welfare, Ottawa, Ont., Canada).
Can Med Assoc J 126(12):1375; 1982 (no refs).

In response to many requests from physiclans regard-
ing medical applications of magnetic fields, the au-
thor scates that there is no scientific evidence of
any usefulness of magnetotherapy. The units used
for this therapy consist of a coll through which di-
rect current passes and may be pulsed 1 to 50 times
per sec. The magnetic field, which can reach a va-
lue of 10 oT, approximates that found near a small
100-W transformer. He further states that findings
in the literature concerning magnetotherapy often
conflict and that no properly controlled trial has
been conducted.

0664 CLAIMS FOR MAGNETOTHERAPY (TWO LETTERS TO

EDITOR). (Eng.) Bassett, C. A. L. (Or-
thopaedic Res. Labs., Coll. Physicians and Surgeons,
Columbia Univ., New York, NY); Orpin, J. A. Can Med
Assoc J 127(11):1079-1080; 1982 (no refs).

Regarding Orpin’s letter to the editor in Can Med
Assoc J 126:1375, 1982 [see Abstract No. 06631, it
is necessary to differentiate between electromagnet-
tc devices for which unfounded claims have been made
and those which have been thorougly i{nvestigated in
controlled laboratory and clinical conditlions such
as the use of highly specifi{c pulsed electromagnetic
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as the use of highly specific pulsed «lectromagnetic
fi{elds tn fractures that faill to heal, failed ar-
throdeses and congenital pseudarthroses. Orpin re-
sponds that his letter referred to wagnetic equip-
ment currently advertised in Canada nd not to de-
vices used 1n research that are not -t avaiiable
for clinfcal use. A more precfve ter-{-.,logy and a
classification system for devices that dv.tver diag-
nostic or therapeutic energy based on their levels
of acceptance and authenticity are propused.

0665 NEURQPHYSIOLOGICAL EFFECTS OF ELECTROMAG-

NETIC FIELDS. A CRITICAL REVIEW. (Eng.)
Hansson Mild, K. (National Board Occupational Safe-
ty and Health, Dept. Occupational Health, Box 6104,
$-900 06 Umea, Sweden); Oberg, P. A. Electroenceph-
algr Clin Neurophysiol [Suppl] 36:715-729; 1982 (58
refs).

The neurophysiological effects produced by exposure
to 0-300 GHz electromagnetic (EM) fields at levels
considered to be non-thermal are reviewed. Occupa-
tional exposure to near- and far-fleld radiation is
discussed. The effects of constant and alternating
magnetic fields at the cellular level of the nervous
system have been studied in giant axons of lobsters,
frog nerve-muscle preparations, frog retina and sci-
atic nerves, cat saphenous nerves, rabbit vagus
nerves and superior cervical ganglia, and the abdom-
fnal ganglia of aplysia californica. At the organ
level, calcium fluxes in cat and chick brain tissue
exposed to modulated EM fields and heart rate
changes in isolated perfused rat hearts exposed to
microwave (MW) irradiation have been reported. The
results of studies of EM fleld effects on different
mammals are reviewed. Effects observed in humans
exposed to FM fields f{nclude deep heating In tissue
during shortwave and MW diathermy, a faint flicker-
ing visual sensation when the head 1is exposed to
electric currents or magnetic flelds, and auditory
perceptions when the head !s exposed to pulse-modu-—
lated MW energy above a certain intensity level.
The neurasthenic syndrome (headache, firritability,
dizziness, loss of appetite, sleeplessness, sweat-
ing, difficulties {n concentration or memory, de-
pression, emotional instability, dermographism,
thyroid gland enlargement, and tremwor of extended
fingers) has been reported in epildemiological
studies of workers exposed to radiofrequency (RF)
and MW radiation. There appears to be a general
consensus that the majority of biological effects of
RF and MW fields can be explained by thermal energy
conversion. For frequencies in the kHz range the
posstbility exists of direct nerve excitation by
induced eddy currents at very high magnetic field
strengths. Modulated flelds appear to have a

greate.r ahility for interfering with ©blological
material than do contlnuous waves., Both amplitude
modulated ultra high frequency flelds and extremely
low frequency fields with frequencies in the range
6-30 Hz have been shown to affect brain tissue and
bioelectrical activity. However, the level of
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knowledge of the mechanisms behind EM field effects
on blologlical systems is still low.

0666 RADIOFREQUENCY AND MICROWAVE RADIATIO.

(Eng.) Hileman, B. (No afftliation giv-
en). Environ Sai Technol 16(8):442A-444A; 1982 (no
refs).

The environmental effects of radiofrequency and mi-
crowave radfation are reviewed. Results of animal
studies are outlined brieflv. Standards and guide-
lines for exposure to microwave radlation vary by
3 orders of magnitude {(up to 100, 1000, or 10,000
uW/em2).  The U.S. has no federal standards adopted
by the government through the regulatory process for
the protection of workers or the general population
from either microwave or radiofrequency radiation.

0667 AN INCREASE IN COLONY-FORMING CAPACITY OF
THE BONE MARROW STEM CELLS AFTER MICROWAVE

[RRADIATION IN VITRO. (Eng.) Rotkovska, D. (Inst.

Biophysics, Czechoslovak Acad. Sciences, 612 t5

Brno, Czeckoslovakia): Vacek, A. Folia Biol (Praha)

28(2): 138-141; 1982 (7 refs).

Thne effect of microwave (MW) radfation on bone mai-
row cell suspensions In vitro was Investigated :n
mice. Bone marrow cell suspensions in Hanks’' solu-
tion were irradlated for 5 min (2450 MHz, 65 oW/cn”,
temperature increase of 6 C) and injected iv into x-
trradiated isogenic recipients 10, 30, or 45 min ay-
ter MW exposure. On day 10 after transplantation, a
signi{ficant lncrease in the number of colony forming
units was observed for the bune marrow cell suspen-—
sion transplanted within 10 min of MW exposure but
no difference was observed for the suspension trans-
planted 45 min after MW {rradifation. [n a control
experiment, the colony forming capacity of bone mar-
row heated in a water bath was not atfected by a rise
{n temperature comparable to that reached during "W
{rradiation. The repopulation activity of bone mar-
row cells added to MW-irradfated Hank’'s solution and
transplanted after 20 min tncubation at room temper-—
ature was almost equal to that of MW-irradlated
hone marrow suspensions. The results suggest that
the effect of MW radiation on the colony torming ca-
picity of the bone marrow may be indirect and may e
mediated by alterations in the MW-irradiated solu-
tion.

LAY CHANCES I[N CARDIAC-CELL MEMBRANE NOISE
DURING MICROWAVE EXPOSURE. (Eng.)} Sea~

. . (Blomedical Res. Div., Georgla Tech Fu-
soertag Experiment Statlon, Atlanta, GA 30332);
1982 I1EEE MTT-S Diges::

ser, R. K.; DeHaan, R, L.

Biological Ettects of Nomonizing Eie: 1.~
Radiation VIII(1}, October 1983

436-438; 1982 (11 refs).

The membrane voltage nolse of cardiac-ce.l ag.:
gates was studied during micruwave (MW! {:rut o .
as a probe of the molecular mechaniem of intera. 't
between electromagnetic (EM) energy and an vx: .
cell membrane. Aggregates of embryonlc ' tte
horn chicken heart cells in culture were plaved
an open-ended coaxial exposure device cunue: to:
source of continuous wave, 2450 MHz MW encryv.

perature of the medium was maintalnea at "t ..
During irradiation at specific absorptinn rafes
122 to 237 mW/g, the local temperature .1 the agre

gates increased by no more than 0.8 «. ‘fecr
voltage noise was recorded from 5 dtfftere:t aw,
gates in a total of 8 exposures. Average jre-cz
sure value of power for the B exposures was -v*.

+ 3.12 dB; during the beginning of exposure, 1t w.«
-82.36 + 4.25 dB. Average powers for the firs!
exposures were -83.39 t 3.87 dB and -Bl.44 t .-
dB for pre-exposure and beginning epocha, rus;
tively. The average increase in power duriug
beginning of exposure was 0.99 t 3.93 dB over

8 exposures and 1.94 t 3.81 dB for the firest 5. -
posures. Because of the large varfabiltty, thiv v~
s1lt {s inconclusive and further experiments e
progress.

0669 A SELF-BALANCING MICROWAVE RADICMETSE -
NON-INVASIVELY MEASURING THE TEMPVKa'

OF SUBCUTANEOUS TISSUES DURING LOCALIZED HYPERTHEL
MIA TREATMENTS OF CANCER. (Eng.) Sterzer, V. ‘o
Labs., Princeton, NJ 08540); Paglione, R.; wustiar,
F.;, Mendecki, J.; Friedenthal, E.; Botstein, .
IEEE MTT-S Digest:438-440; 1982 (6 refs).

The use of a self-balancing radiometer operatiny
2350 to 2550 MHz to non-invasively measure subcu’ .-
neous tissue temperature durtng localized radio!rc-
quency (RF, 27 MHz) and microwave (MW: 2450 MHz' hv-
perthermia treatments for cancer is described. W'
2450 MHz contact applicators are used tor treat
cutaneous and subcutaneous tumors, the aprlical
serves as the antenna of the radiometer and reov e
the thermal radfation from the heated tissues. « -
27 MHz applicators are used to heat deep-scated t .-
mors, tissue temperatures are measurvd by removioy
the applicator after heating and then measuring t*
thermal noise power emitted by the heated tiss.i-
a ceramic filled waveguide applicator usually tern. -
as the antenna of the radiometer. Current limi: .
tions of radiometers of this type are that only av-
erage rather than point temperatures are
by this method, and the depths at which tiswue v
peratures are measured arve relatively whallow.

M S Te

0670 THERMAL DRIFT IN MICROWAVE THERMOGKAP!: .

(Eng.) Shaeffer, J. (Dept. Radi.v?
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Oncology and Biophvsics, Eastern Virginia Medical
Sch., Norfolk, VA 23507); El-Mahdi, A. M.; Bielawa,
R.; Regan, J. F.; Carr, K. L. 1982 IBEE MTT-S Di-
gest:441-443; 1982 (3 refs).

During microwave (MW) thermography for the measure~
ment of subcutaneous tissue temperature, prolonged
contact between the MW antenna at one temperature
and a subject at a different temperature results in
thermal drift, the apparent change in the subject’s
temperature. Thermal drift may be positive or nega-
tive depending on the nature of the thetrmal mismatch
between antenna and subject. It can be eliminated
or minimized by appropriate thermal matching of sub~
ject and antenna and {mprovement in antenna deslign.

0671 DYNAMIC IN VIVO PERFORMANCE OF TEMPERA-

TURE CONTROLLED LCCAL MICROWAVE HYPER-
THERMIA AT 2.45 GHz. (Eng.) Knochel, R. (Philips
Res. Lab., Vogt-Kolln-Strasse 30, D-2000 hamburg, W,
Germany); Mever, W.; Zywletz, F. 1982 IEEE MTT-§
Digest:444-447; 1982 (4 refs).

A temperature—controlled 2.4% CHz microwave (MW)
system for local heating of small animal tumors is
described which consists of a Philips MW 127 gener-
ator (25 or 200 W maximum output power) operating
in a pulsed power mode, aicro-thermocouple tempera-
ture monitoring equipment and three different appli-
cators: commercially avaflable non-contact spiral
antenna, ceramic-filled waveguide 2nd cross-fire ar-
rangement of two ceramic-filled ante nas {n cophase.
It was capable of inducing an fntratuagor temperature
of 43 C within 3 min and maintalining {t within t 0.1
C during 15-min treatment sessions. Comparison of
the control-loop response {n phantom tissue and {n
solld tumors (rhabdomvosarcoma RIH) {n anesthetized
rats showed significantly different heat distribu-
tions during both transient and stationary phases
of heat control. Interference between thermocouples
and electromagnetic flields was reduced by orthogonal
positioning of the thermocouples and by at least a
1 sec {nterval between turning off MW power and tem-
perature sampling. The ceramic~filled wavegulde an-
tennas exhibited better coupling between the tumor
and the antenna than the spiral antenna. Although
positioning of the rat was not as easy ag with a
single applicator, the crossfire arrangement of ap-
plicators was the most efficlent: less power per
applicator was applied and faster heating to the
final temperature was obtained.

3672 BIOLOGICAL EFFECTS AND MEDICAL APPLICA-

TIONS OF RF ELECTROMAGNETIC FIELDS.
(Eng.) Gandhi, 0. P. (Dept. Flectrical Engineer-
. {ag, Univ. Utah, Salt Lake City, UT 84112). 1EEE
l Trans Microwave Theor Tech 30(11):1831-1847; 1982
| (113 refs).

Current Literatuic

Current knowledge about the biological . ¢ v
al effects of exposure to radiof requen. .
tromagnetic flelds {s summarized. Ocolor,

and behavioral effects, enhanced ef:'los

fons from chick and cat cortex tissues,

glstic effects between microwave rattar:
choactive drugs have been reported. A :1c.
with exposures lasting up to 16 wr fave o
ducted. Results of the first 15> mo ¢ o+ - vr
slmulating human exposure to the Alr :our o .
system are discussed. Factors alfectisy = ..
absorption of electromagnetic ra:i
rized. A lower, frequency-dependeit wairt :
has been recommended by the ANSL €YY cuemittve. T
allowed power densities are calculated t. . ey
whole-body averaged specific absorytior ra:

than or equal to 0.42 W/kg over " tre e
3~100,000 MHz. Medical appllca[loh” e e e
netic fields {nclude hyperthermia aw an .:

cancer therapy, biomedical {maging, ani r.

wave heating of the animal head as 4 ..
sacrificing animals and {nactivatiny %r..

Areas that need further investigatlon ar,

0673 UN-UNITED FRACTURES. PAKT |.
ELECTROMAGNETIC FIELDS: A NN Lo
WAY TO PRODUCE BONY UNION. (Eng.) ¥ ....'¢
L. (Dept. Orthopaedic Surgery, Columbis v~ -
Physicfans & Surgeons, 630 W. (c& &e |
10032). Instr Course Lect 31:88-94; ju».

The first article of a three-part scries

ed fractures describes the use ! pul:s’
magnecic fields (PEMFs) to stimulate (1 "o
un-united fractures. A study of 107F o
patients with un-unfited fractures or *ail.
deses treated with PEMFs revealed a oo o

77% for the first attempt to produce
method [see Abstract No. 0068}. & «u
92% was seen in a series of 53 un-unit. s
of the tibial diaphysis treated at ..l:~
tertan Center in 1979, Contrafndicati
method and procedures that are impore.
the guccess are outlined. PEMFs and * .
pear to work synergistically to assure .-
PEMF8 are used in clinical evaluati.:
vascular necrosis, loocosened prosthiesr -,
osteoporosis, and Paget’s disecase, an',
oratory, they have proved effective (n
repair of peripeheral nerve lesions.

st Tr

0674 UN-UNITED FRACTURES. PART

CONSTANT DIRECT CURRENT 1IN
OF NONUNION. (Eng.) Brighton, T. T. (v,
paedic Surgery, Sch. Medicine, Untv. Penn
Philadelphfa, PA 19104}, 1Instr Cours~: | :
103; 1982 (36 refs).
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Fatorson, Do {Dept. Orthopaed{c Surpyery, Adelitde
Crildrens' Hosp., 72 King Willtam R&., N. Adelatde

FEETRYY <

outt AastraliaY, Tastr Course tect 3:lod-

St 182 (27 refs),
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stoal tests tocladed examinatton ot veners oworpho-
Topdoal rteatures and measarement o! tibrocartilage
ard fibrous-tissue width at the level -0 ¢

tnte-

tory oand dlameter ot the cailas, At cxyoened

S Hr o pulse produeced a0 e e Dead

Ve 1ttt was JLUAS-fold prester rra e Cantro!
sttue and a W-sec value that was fr L ypreater;
cooal Toad decav was 15T less, Histoo icasl data
weete compatihle with the load data. Tre results
suayest that total energy is not a ma® @ tuctor in
jualse effectivenesy and that specitic wavetorm har-
acteristics may be required to trigger selective
hivological responses.

et STUHDIES OF LONG-TERM EXPOSURE OF THE PUR-

CINF BRAIN TO RADIATION FROM TWO-WAY PORT-
ABLE  RADIOS (MEETING  PAPFRY.  (Eng.) Sutton, C.
L, (Div, Neurosurgery, Unfv. South Fiorida Coll,
Medtcine, Tampa, FL 33612); Balzano, Q.. Garay, 0.,
Carrall, F. B, 1 Microwave Power 17(4):12R0-28];
19 (2 refs),

Tooassess the etfect of prolonged exposure to {n-

trent microwave (MW) encrgy on the hratn, 15
th opigs were titted with a leather harness hold-
a standard two-way  portable  tadina {(Motorola,
Matel MYASO | GSD MHz, AL,4 W) S0 that the antenna re-
mai el at a4 distance ot 1,5 cm trom the frontal mid-

ttre of the scalp, After a l-mo tratning peried to

tatdtruate the pigs to the beadgear, K705 piys were
irradisted tor ¥ o "dav tar 90 davs,  To simulate

tateostee use o 4 radic byoa hamar operator, MW ex-
posure was compesed ot repeated Demin cveles () min
cont{nuous-wave radfation, Y min pause’. frer 90
all antmals were sacriticed. ¥aonh animal was
nivvted with Fvans Blue | hr prior te saciifice.

N areas of hleoa bratn barrier distuption were en-

dave

i

countered and there was no evideace ot brafr edema.
1o
tor bematoxviie and rosdn statas, neurehistological

Wition to roatine processing of brair tissue

spestal statne were prepared and several enyvoe his-
toohemical Inecubations were carried out. There was
oo evidence of frdury to hralo (fssue do octther the
Rodrradtated (fes oor the T onon-arraitatod pixs. The
i ]

results it that rtepeated datly exposure to 452

MH2 MW o eneryy does ot produce detectabhle bratn {n-
ury an opigs o and that {t {s unlikely that stmilar
nsave of two-wav portable radios 1o humans will pro-
duce any brata fatury or hlood~hratn bartier disrup-

tion,

NERD SYNFROGISTIC FFFECTS  0F  MICROWAVES  AND

PFNTORARBITAL IN P ABORATURY  RaTs  (MFFT-
INC PAPER). (Fny ) De Witt, J. R, (Dept. Fleco-
trical Engdncertng, I'niv, Utah, Salt Take ity UT
RATIDY, DM Andrea, 1. A, PoMicrowave Power 10 ()
AR R L AT 3 N




L

C. -ntinerature

cots of combined doses of pulsed microwave
statton and sodium pentobarbital on the ac-
Cairion OF shoettle-box avoldance responses were
e tte te Meomale Long-Kvans rats. Six groups ot
: < wvreo Jiven ditterent combinations of sodiurm
cohersitgl oo, 1Y, or 19 mg/kg, tp) followed by
“w radiatics (0 oor | mw/cmd, 3-GHz carrier wave, Sil(
'S s aps, P-usec pulse width, for 30 min). Afrer
= radlation, rats were removed to &
cle obey dnd glven 10 min to explore and adap
“ofare trafalng was begun. The conditioning stimu-
< 7S was a combination of sound from a speaker
=00t aod 1llumtuation from the 24-V lamp in the
“at rthe rat happened to occupy at the on-
furing the tratning trials, the (i
v caceaditioned stimulus (US: 0073 mA
inL o ahoer ot coastant current delivered to
Smeogotd oploor oo the shuttle-box) by 10 sec and
~raved a0 until the rat made an avoidance, escaped
rram the shock, ot 12) sec of foorshock had been
. .»n. A trataing session consisted of 50 trials
Ltk oan avetaye di-sec intertrial interval, The ef-
tecr o droe Jdose and the lateraction between druy
4ooard radfation treatment were statistically sig-
Carnc. o Tooreases in Jdrug Jose were associated
creaaed lateavies to escape or avoeld for both
ot s radtated cats. There was no differ-
caven radiated and nonradiated rats receiving
Hawever, radlated rats given elther 10 or
=y k¢ wers slower than nonradiated rats given the
v Jdose weuwresting that there was a synergism be-
1v. 1 My radiation and drug doses of 19 and
PooseTaharbital,

®F NYPFRTHEKMIA APPLICATOR WITH MOVING
FLECTRODES (MEETING PAPFR). (Eng.,) Cur-
{twpt, Flectrical Engineering, Univ.
Serr wnton, Albecta, Canada T6G 2G7); Voss,
w . . ' Microwave Power 17(4):284-285; 1982 (2

st awar phantoms and capacitive electrodes
1oy thisugh as BN degree arc were submerged
ceated tnoa saline water bath to 22.1 C. Small
Coac-plaiet slectrodes provided 200 W oat a fre-
V.05 Miz for 10 min. Temperature gradi-

toosre quar cvlinder are {llustrated, Extra-

"o . F the data suggests that this technique
-4+ achleve a tumor temperature of 4°5-
intaining all other bhody temperatures

Soweanp pRECTSE METHOD TO MEASURE PD AND
v Fop o RTOLOGTCAL SAMPLES  (MEETING PA-

Shen . 72.-Y. (Microwave Res. lnst.,

St lagr, New York, 333 Jay St., Brooklyn,
v R S W

1 Microwave Power 17(4):287-289,

B.ological Fflecr. -,
Radahion Vi1 2t o

The transmitted jower Dol 7o “oos
power density (PD) on the <. ftace o b
ples ts presected. The mor' 0 otax
tandd sample 1n 4 qguarte . =
power behtnd a vanple, whi o f
Jisturbing the fleld at tbhe o0 o 0
propartional to the Pt st rte Fr

Todetermine the prog

pae ts plaed in oo
Stoss osection as the .>;s:r‘pl- . L : '
the sanple s used Lo measere 0

The P s determioed by omeosro : i
et owith the same small norn he ot
Revping the
the incident wave.
cident power and rellectes
tre input wavegaide ot a0 T

tar caleulating the specit o 0o
gives the value o the Jaé o
-

sarface ! the

ectrdcar o conductivity,

Tossy tangent of the samply

i nR3 FEFECT oF 0% i REEEN
ON THE DUODENAL <1 700 0
UNANESTHETIZED KAT. (Hou.’
iologte-Pharmacologie, B2t &+ o
terr Einstein, £962] Viitieur?
Ficrowave Power 17(4):329 oo -

i hrome-nickel tusulated
in the duvodenal wall eof
‘he etfects of 2.45% GHz
smooth muscle,  Rats {0 e
were irradiated in a multiw
wM/emd  er 1=4 hr. Specitis absorp
measures by readings of forward a0d vee o
at 5, 7.5, and 10 mW/em” were
nW/g, respectively. During f:i.
slow-wave frequencies acceleril.
MW exposute began (by 9% at 5 s ow
cases and by 19% at 7.5 mW/om? dn 90T L
and disappeared 10-1% min after termii.
posure.  Puodenal action potentinls wo
by radiation; the etfect was te it

it 5 oW/ em2. The results sh
trical activity Is atffected bo
accelerating effect or duoidens
dependent on thermal activity wb
effect on action potentials i~
cifte MW effect.

684 LACK OF MUTACKNDY i

ASPERGILLUS  aMSTHD pav D 0
R.T175-CHz CW MICROWAVES. i
(Dept. Biology, Coll. Sclenc., "o
tiabash, R. W. Y.; Al-Hartd, . 7. >
er 17€a):345-391 1982 €35 o0
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Biciogical Eets of Noromaing Eleclromdagnetc
Radiaten Vit 1y October 1983

The mutapenlc effects of 88,7175 CGHz conrinuous wave
(CW) microwave (MW) radlat{on were studi-d {n contd-
ta of Aspergillus amstelodami. Confdia were exposed
tn the near tield of a horn antenna for 3 or & hr at
an vstimated incident power density of 2.09 mW/cm2,
Fxposures were carried out in the dark at tempera-
tures ranging between 28 and 30 C. During irradia-
tion, the suspensfon was continuously stirred by a
rotating magnetic stirrer (rate of rotatfon, 14 Hz;
a 16.87 x 1073 tesla magnetic fleld was Induced by
the stirring device). The frequencles of conidial
color variants and of 8-azaguanine resi{stant mutants
in treated and un-reated populations were compared,
Both treated and untreated conidial populations gave
similar frequencles in morphological and {n drug-re~
sistant mutants. The response was not affected by
exposure duratlon or by temperature elevatfon (2.2 C
and 2.4 C higher than controls after 3- and 6-hr ex-~
posures, respectively). The results demonstrate a
lack of genetic response of conidia of A. amstelo-
dam{ to 8.7175 GHz CW MW radiation.

689 PSYCHOLOGICAL.  SYMPTOMS AND INTERMITTENT

HYPERTENSION FOLLOWING ACUTE MICROWAVE
EXPOSURE,  (Eng.) Forman, S. A. (Navy Environment-
al Health Center, Norfolk, VA 23511); Holmes, C. K.;
McManamon, T, V.; Wedding, W. R. J Occup Med 24
(11):932-934 (1] refs).

Psvchological symptoms and hypertensjon following
accidental, acute, high-level exposure to X-band
microwave (MW) radiation are reported in two healthy
men operating a portable high-power MW radar track-
frg system during military field maneuvers. The ex-
posures occurred in the radfating near field and
were from a continuous wave beam from a uniformly
{iluminated circular aperture antenna. The worst
case, a 54 vr old man who was exposed continuously
for RO sec, showed an elecrric field strength of
475-980 V/m (corresponding to an equivalent plane
wave power density of 60-90 mW/cm2). Immediate ef~
fects were severe chest pain, vertigo, and a heating
sengation of the chest and head. Rapid onset of re-~
current, severe headaches, {insomnia, {rritabilicy,
and emotional lability were also experienced. Peak
severity of the subjective complaints occurred 3 mo
after the exposure, colncident with a diagnosis of
artertal hypertension {n the range of [60/105 which
was controlled with medication. After ! yr of fol-
lnw-up, blood pressure readings were normal but psy-
chological problems of varying severity persisted.
A Jl-vr-old man sustained {ntermittent exposure to
the MW heam over a period of 5 min (total time of {r-
radtatinn, approx. 75 sec). Immediate effects in-
cluded a heating sensation of the head and chest and
a headache. Trritability, insomnia, headaches, pho-
tophnbta, and visual blurring were experienced sub-
sequently. Hypertension of 140/105 was detected 4
mo after the {ncident; it was controlled with medi-
cation. Blood pressure was normal at the 12-mo fol-
low-up; emotional lability and insomnia persisted.
Vn organic basis was discovered for the psychologi~

Current Literature

cal problems or the hypertensn! m ox,
men; a diagnosis of acute poust-tram !
order was given in both cases., T
men, aged 30 and 39 yr, were cxp.
power density for 5-10 gec. They ey o
vertigo, and a heating scusation, ho: -
did not persist beyond 3 wk alver oo

0686 DEVELOPMENT  AND  U'SF (b A4 Nowb o 7o ntams

WAVEGUIDE CHAMKER F K pevT . - Wz,
DIATION KILLING OF THE MOUSE AND Wb ONAT: RET . " =rg,
Schneider, D. R. (Dept. Pharmacoloy., ¥
Wayne State Univ., 540 Fast Can? . i
48201); Felet, B. T.; Rappaport, M. ., 0 .z
J Pharmacol Methods B(&)Y:2:4-0 "u: |-, . Tt

A nonrestraining waveguide clamber lexiy o o -

with focussed 2450 MHz oicruwave (MW, 1 . !:.°

kill small rodents rapidly and with ..t oo

animals 1s described. The desiyn s ta...
observation that a rodent will preterett i, tar
a darkened hole (e.g., in the hroad ta . [
waveguide chamber device) with a delav *1-+

sec after being placed on a lighted plati ro ai-a
cent to the chambet. The MW generat .r ro whi » *-¢
waveguide chamber [s attached must have o m i+ ¢
3.5 kW output power to properlv reat the maes  f
the small rodent head within the time 117 . :
msec required for the accurate measarcwe::s ¢ sl
concentrations of rupldly modulated veor

indices. For maximum coupling of MW e, - 0o
rodent brain, animal placement wust he ar :
of 1/4 wavelength from the closed end «f

R
guide. To 1insure accurate positioring ot a sland
ing wave of MW radiation at this location, + -

screw tuner waveguide section {s f{nsert.: {-c . e
wavegulde system between the magnetr.n an bam-

ber. A positioning cup, consisting . ! a
lindrical tube with a rounded end, is ¢
the waveguide to optimally posftion th i
within the energy field. Two versions ot the wave-
guide have been extensively tested: a sm3all WR-, 54
chamber suitable for efther the neonate moune or rat
(up to 10 g), and a WR-430 chamber for e with oo
adult mouse and small rats (to SO gi. Tr. ocoenin
the entrance hole is positioned at distan. .
and 3.69 in from the terminal end of the Wt =,
the WR-430 chambers, respectivelyv,

2 a

v

0687 PULSING ELECTROMAGNETIC Fitif % X
TREATMENT OF NON-UNION ot Fed e

(Eng.) Caullay, J. M. (Orthopacdic ad & 14 1

Unit, Royal Infirmary, Glasgow, Scntlari Mo

S. J R Coll Surg Edinb 27{2):17)-':"

refs),

Four cases of non-union of the ti%{a 1t .
fully with pulsing electromagnetic *1elde v o
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[ 0 Lo g Ledtomagne!st

tothe cell osurtace is developed to deter-
ertect or an externally applied electric
norte futergctton hetween negative charges
St the sell membrane and postitive {ons
ConbterstoosY trapped nedr the surface.  The cell
s ansome t o Peoar fmmovable herfsphere with a con-
civecus distrtbutton of charges on the surface. A
Romogenecns olectrtic fleld (s applied parallel to
the surty o0 which the hemisphere is aftixed., At
1 ripe period atrer the application of an external
elecirte tield that {s long compared to the relaxa-
tien time of the surrounding fons but short compared
to the time veeded fur movement of the charged mole-
cules within the surface, the electric field due to
counter-ton polarization can be estimated at any
poine oo the cell surface. The electric fleld was
evaliated ar each point on the surface under the
issemprfon that gaf, < kT where q {s the charge of
the ton rear the surface, a is the radius of the
. ., ‘s the external electric fileld, k is Boltz-

mwtant, and T {s the absolute temperature.
e electric fileld are given as a function
:-e potentials from 10 to 80 mV, temper-
ta 37 C, and electrolytes. The solu-
tfon for the electric fleld due to ion polarization
{s {sdependent of the cell radius for small applied
f1el fapprox. 1 V/em); if qaFgy < kT, it will de-
tte ¢ell radius and polar spherical coordi-
A more refined model would include distribu-
rions of discrete charges on the cell surface in-
stead of a continueus distribution, allowance for
ritution of surface charges with the field,
o etivsts of hound water. The model presented

reldict a force due to courter~ion distribution

rization that could significantly affect the
chardes that are embedded {n the membrane.

ThG LFUKEMIA TN WORKERS EXPOSED TO ELECTRIC

AND MAGNETIC FIELDS (LETTER TC EDITOR).
'¥ng.0 Wright, W, E. (Dept. Family and Preventive
ine, U'niv, Southern California Sch. Medicine,
Los Angeles, CA 900311); Peters, J. M.; Mack, T. M.
Lancet 2(RIORYII1AN-11A1; 1982 (11 refs).

Yodi

Leawsemia incidence in Los Angeles County from 1972
to 1979 tn white males occupationally exposed to
elecrrizal and magnetic flelds was studied following
repores sufgesting an {ncrteased risk for leukemia
w!th exposure to electrical and magnetic flelds.
Tiere were 39 cases of all leukemlas among occupa-
tiepally exposed men; the proportional incidence ra-
tio (Plé¥=observed/expected x 100) was 128.6. For
acute leukem{as, the number of cases was 23 and the
PIR 172.k. For acute myelogenous leukemias (AML),
the pumber of cases was 22, and the PIR 207.1. The
dara fndf-arte that there {s a trend toward increased
PIRs 1n occupationally exposed males and that the
risk i« greatest for AML. AML {n power linemen and
telephone linemen and the cumulative PIRs for all
e'oetrical inohe for acute leukemia and AML are sig-

alticant.

Current L terature

0692 FFFECTS OF LOW-LeVE!D #]rwAL -2 2008
ON  THE  EYE  OF  THE Cope . »
Munemord, J. (Dept. Rlectrical rneines o, w1
Inst. Technology, Gokisko, ‘hoea-s . & EEN
Japau); lkeda, T. Med Rl sy h . -

1982 (4 refs).

The biological effects out luw-leve: o @ o . Mo
radfation werc investigated fn rhe | Lo st
craytish (preocambarus clarkit),
inserted {nto a wavegutde anid i
er of 1 oW for | min., MW power was ;1 Ty oan
HP Model 8620C sweep osciliastor uperationg at .4
GHz (continuous wave). Electrodes were inserted ir-
to the the optic nerve from the side @ (e wave-
guide to measure the spontaiteous fe.larse
disturbing the electromagnetic .te.d.
neous discharge was recorded for | w:-
diation, duriag | min of {rradfact.
power was turned off. Although tre am
waves and the mean value of the intersy:

. o
were not significantly changed by 1or? the
distribution of the {atervals rian . 1oed
gradually at the beginning of expisure . fen 7=
creased and approached pre-frradtaci - o .0 Ty

calculated power density at the rra.iisn eie
diated under these conditicons was
the calculated temperature increasc
I min of jrradiation was O.3' C. 7Tk
response, which was obtained at a ¢« @ .. LT
than Japanese maxiumum permissible cajosiie 1ooovls
was not due to a thermal eftrect.

0693 MORTALITY FROM

POSED TO ELECTRICAL : :
(LETTER TO EDITOR). (Eng.) Mtlham, S, “woorin
State Dept. Soctal and Health
98504). N Eng 1 Med 30T

When proportionate mortality

Gl
expected x 100) standardiced : cach
were calculated for 158 cause !

occupational classes {n Wasting
through 1979, leuvemia = rt ..
found to be greater than exjo. 1o i om0 Jowr
old whose occupations recuired thes toow -~ 0 1 0=
tric or magnetic fields. The v¥2 ¢ 0 o0
from 67 (welders and tlame B

station operato rs) in tre NN

sumed exXposure to o electric a4t oty C
averaged 137. The PMF W

tions., For acute leok v -
(streetcar and subwav m o K -
and radio repatrmen) an! averayn b st r
ot expected total and s ate oo- o oo e
from 1.7 to 37 and from .. ¢ L e

The author states that the A Clotnte o
occupational exposure o Ciecirical 4t Taynetie
fields has not mentioned carcivopencaia.  bowcoer,
these findings suggest a4 causal te st w5 fotwer s

electric and mapgnetic tieids and [ooner .
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Booioygicds ENects of Nononiing Electromagnelic

Auw Jrun VT Qeteher 1983

time of the mice to MW radiation was assessed by
measuring the interval between the onset of exposure
and the time for EML to reach a point corresponding
to (!1-1/e) of the total change (approx. 63X above
haselined. The response time decreased as a power
function with Increasing SAR, from 9 mia at 19 W/ kg
to 3.9 and 3.4 min at 6R and 194 W/kg, respectively.
When dJdeep-body temperature was measured In re-
strained mice during exposure to MW radiation (inci-
dent power of 1 to 10 W), a direct correlation be-
tween the rate of increase in deep body temperature
and SAR was observed: the cemperature increased by
00004 C/sec tor each W/kg elevation in SAR. The
results suggest that control of EHL in th: mouse 1s
highly sensitive to the rate of heat absorption and
support the hvpothesis that the mammalian heat-dis-
sipating svstem Iy highly affected by the rate of
temperature increacge (l.e., temperature regulation
as opposed ta thetmoregulation).

0699 EFFECTS OF ELECTROMAGNETIC STIMULI ON

BONE AND BONE CELLS IN VITRO: INHIBITION
OF RESPONSES TO PARATHYRDID HORMONE BY LOW-ENERGY
LOW-FREQUENCY FIELDS. (Erg.) Luben, R, A. (Div.
Blomedical Sciences and Dept. Biochemistry, Univ.
Ccaltfornia, Riverside, CA 92521); Cain, C. D.; Chen,
M. C.-Y.; Rosen, D. M., Adey, W. K. Proc Natl Acad
Sci USA 79:4180-4184; 1982 (35 refs).

The effects of clinically useful pulsed electromag-
netic fields (PEMF) on cultures of the osteoblast-
like mouse cell line MMB-! were studied and the re-
sponses of the cells to hormones that either do or
do not appear to act primarily via plasma membrane
receptors were examined. PEMFs were produced by the
paired square Helmholtz coils of the Bi-Osteogen
clinical field generator. 1In one configuration, a
continuous train of single pulses was produced at a
frequency of 72 Hz. The second system consisted of
bursts of 4-kHz pulses lasting 5 msec and repeated
at a 15 Hz rate. Both fields generated an electri-
cal gradient of 1.0 mV/cm. Exposure to both PEMFs
{fnhthited accumulation of cAMP stimulated by para-
thyrold hormone (PTH) or osteoclast-activating fac-
tor {OAF) bv decreasing the hormonal effects on
adenylate cyclase in the cell membrane. 1Inhibi-
tlon of PHT and OAF responsiveness persisted after
the cells were removed from the flelds. The cata-
Ivttc activity of adenylate cyclase, as determined
by fluoride activation, was not changed by exposing
cell cultures to elther PEMF. The {nhibition of
cAMP levels was attributed to field effects on cell
surface receptors for the hormones. Neither field
altered the effects on collagen synthesis of 1,25-
dihydroxyvitamin Dy, a hormone with a cytoplasmic
receptor. Another cell surface effect was the
blocking of PTH inhibition of collagen synthesis
hy the fields. No significant difference was seen
in the effects of the two PEMFS. These experiments
suhstantiated the hypothesis that fleld effects are
med{ated through the osteoblast cell membrane by in-
recrferences with hormone~receptor binding or recep-

Current Literdture

tor coupling with adenylate cyclase.

0700 LOCAL HYPERTHERMIA FOK TREATM: A" =&
CINOMA OF THE PROSTATE: A ¥t Imosawy

REPORT. (Eng.) Yerushalmi, A. (Radfazion 1r:oz,

Weizmann Inst, Science, Rehovot 76100, Isracvii: Ser

vadio, C.; Leib, Z.; Fishelovitz, K VY., Rurowsky, @,
Stein, J. A. Prostate 3:621-630; 1982 (2K refs.)

After extensive animal experiments, 15 patients with
prostatic carcinoma received a total of [+% treat-
ments of local deep microwave hyperthermia f.0MWH,
2.45 GHz) either alone or in combination with rad: .~
therapy (6,200 rads) or hormonal therapy (THS ¥ ry”
day). LDMWH was delivered from a probe {nserred o--
to the rectal cavity. Tumors were heated to .'-4° O
while non-invaded tissues were maintaired ot a rem-
perature below 32 C. A total of 6 to 9 #/-min LIMWH
treatments were given at 2-3 day intervals. Treat-
ments were well taolerated by all of the pariconts and
subjective and objective improvements were recricd
in all cases.

0701 INTERACTION OF MICROWAVE RADIAT! N W!TH

TURKEY SPERM. (Eng.) Hall, C. A. lta-,
Environmental Biophysics, Natl. Inst., Envir roental
Health Sclences, Research Triangle Park, ¢ {
Galvin, M. J.; Thaxton, J. P.; McRee, D, 1.
Environ Biophys 20(2):145-152; 1982 (]7 re:x’

Mature turkey sperm were exposed in vitr: to
GRz continuous wave microwave (MW) radtazion
temperature controlled waveguide apparat. s,
perature was maintained at 40.0 t .S
suspensions were exposed for 30 min at a0 averia
specific absorption rate (SAR) of eftter 1. i1,

50 mW/g. Samples were stirred during ex. wure .
magnetic stirrers mounted below the wavsiguiie
eliminate variation in {ntrasample temjoroturec.
The following parameters were examined bSofsre ans
after MW expogure: percentage viability, percentaye
abnormal sperm, and release of the enzvmes lactate
dehydrogenase (LDH) and glutamic oxallc ‘ravsam
nase (GOT). Removal of the seminal plasma Fad ro ot
fect on spermatocyte viability; thus, the res;ios
are from washed spermatocytes orly. The time to
perform the experiments and the stirrisy toth
samples produced no observed changes <n iadility
of the sperm or enzyme release. Viabflftv wae Q0%
or above for all exposed and control groups ard wis
not significantly affected by fn vitro exr sures at
SARs of 1, 10, or 50 mW/g. There werc nu sipnfri-
cant differences between treatment groups {n the
percentage of abnormal sperm. Release of the cyto-
plasmic enzymes LDH and GOT was not siynifi antiy
altered by MW radiation.
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TONCUE MALLONANT TUMGES AFTHER Lo-
DOR MIUKIWAVE O HYPERTHEKMIA, (Ens.)
Fow. Cthestotoedsches Iaste unte. Maineg,

tsme 2D DAt Mainz, W, Germanyi, Orte,
Sao, R Sadn ot v ttes Broptivs 0 R IRE- 3y

- . D Y.
L e Lo hwe Xveenalion ot tumor Lissue during

Teabioed microwave (MW hyperthermia treatwent of

arcinosaicena tamors in rats were stedied.  Tu-

0 owele Jdrawi on the nind feet of 271-.9) g in-
«f both sexes un: il tumor
Tes feached LL9-5.0 ml 010-17 days atter tmplan-

Tred Sprasce-ldeies lals

il ubservations were performed on q tutal of
1o Tunor-iwarlag rats anesthet{zed by ip fuajecticn
ct oacdium pentoharbital. Tumors were heated to 40,
w1, aad O ofur 30 min by application of 2450 MHz
"W radiation produced by a Radarmed tvpe 12 § 20
Senerator. Tumer temperatures were monitored with
“intaturized thermocouples and the power of the gen-
craisr was adjusted das required to maintain tumor
teRielaluzes constant to within 0,1 CT. Core temp-
vratures, weas Aarterial blood pressure, and bload
vases of the lett carotid artery were also monitor-
. Atler heating, tumor tissue biopsies were tak-
tsure tne oxvgenation state which wis deter-

qe Xyvhemogiobin (HbopY saturation of sin-
wd cells withia tamor microvessels with
2 o 1D um iy A cryophatometric meth-
»1lartatlon varted trom 0 to 1) saturarcion
Thea mean vilae of 51 sat.y oia L) centrel
Altel 4 C—(\vpcthermla. medn sdaturdacion
fovtrased Y 96 sat.n (11 tumors). However, medan
rumor vxygenation decreased to 47 and ls4 sat.? after
¢t and 45 C hyperthermlia, respectively., No ~hanges
fiocore temperature, blood pressure, or blood gases
wete recorded.  Lower Hbu» saturation valucs at 49
C were attributed to decreased nutritive hlood flow.

¥etabolic needs of the tumor tissue sach as oxvgen
cansumption scem to have a minor effect on the in-
tereapillary HbUz saturation distribution,

S ] SCIENTIFIC AND HYGIENIC 1SSUES IN BLOLOG-

1CAL RESEARCH ON MICROWAVES: TOWARD RAP-
PROCHEMENT BETWEEN EAST AND WEST. (Eng.) Juste-
sen, i'. R. (Dept. Psyvchiatry, Univ. Kansas Sch.
Medicine, Kansas City, Kansas 661113), Radio Science
T7(R5) 0 15-12S; 1982 (74 refs).

Mauy issues and controversies separate the exper-
twental radiobiclogist and the hygienist from the
£oal ot attaining a concordant view of biological
ettests of exposure to microwaves and other radio-
frequency electromagnetic (RFEM) fields. Although
the garrongest notes of discord are struck by East-
West o ditferences (e.g., tecommended limits with re-
speat o exposace of  human populattons to  RFEM
relds are gencrally orders of magnftude more strio-
et in the USSR than In the (.%.), there are Jis-

wtes as well within natfonal boundaries.
felecred problens are addressed fn o terss of  seman-—

p— ey

Biological Ettects of Nun ooz : -
Raaiation Villi 1ty Octutier 1ot

tic, tactical, loglatic, an: werar.

of wnich {n some measure have impo.rt ¢ ¢ - . o
community of radio sclent{sts, Seman: . E

clude the false agreement or dis:gi: .

from fatlure to achieve commoan el .

The tactical issues are those .t - .

ment: field strength, densitom try,
The pittalls of fnterdisiipiinary re-.
the logistical burden and problewm: ¢

two of more disciplines., Strategl. :<~.. . " .
deserving of study on a glaba!l lewe!

0704 COHERENT OSCILLATIUNS N #lalor:

TEMS : INTERACTION  WITH
FREQUENCY FLELDS, (Eng.) Kalser,
retical pPhysics, Univ, Stuttgart,
57, D-7000 Stuttgart 80, W. Germanv). Rali. v:u,
17(58):178-225; 1982 (27 refs).

Frohlich's concept of coberently ercited | - p oy
length electric wvibrations in the 1300 o0 o0 1o
region associated with metastable states wili, .
high dipole moment in biological methranes
the bas{s for explaining the extriorifnary
sitivity of cerrain blological svstems to oxir
weak electromagnetic signals. In this mufel,
range collective interactions within the meri:, .
may lead to oscillatory biochemical reacti .,
resulting slow chemical oscilliatica is .oine e o
a corresponding electric vibration by meis ¢
large dipole moments of reaction-activated enzve.es,
Thus a macroscopic oscillating polarization is &% .
up, causing large regions to oscillate cuherent!.
the 10 to 100-Hz region (e.g., EKG activity)., T
remaining (unscreened) polarization causes the :
tem to exhibit a ferroelectric instability.
nonlinear kinetic equations describing the svsr
are dlscussed. Extremely low frequency fie}.i,
teract with the limit cycle oscillattion, whi v 3
caused to collapse for certain frequencies a.:
tensities of the stimulation. This leads to t-

set of propagating pulses even tor an extremc) . wi .»
stimulation. There is increasing experirent sl «
port for the rather speculative wmdidel and 10
existence of blological effects when svstems are oo
posed to electromagnetic waves. Furthermor
respondence between this model and netwve
generating mndels has been established.

I

0705 QUANTUM SOLID STATE MECHANISMS b a0

ICAL FFFECTS OF ELECTROMAGNE (T Wailins
WITH EMPHASIS ON LOCAL  SUPERCONDUCIIY 7.
Achfmowfcz, J. (Military Ins&t. Aviati o Me:
Warsaw, Poland), Radio Scfence 17087y «x . N
(36 refs).

Quantum solid state mechantsms ot o hes .
fects of nonionizing electromgynett v o




Biological Ettects of Nomomzing Electcomagnetic
Radiation ViNl(1), October 1983

revtewed, and an hypothesis concerning mechanisms
buned o biological superconductivity {s presented.
Classical and quantum mechanisms of bioeffects are
canpare !, stressting the necessity of not only con-
sider:ug guantum absorption, transfer, and conver-
s1o0 ot radiant enerniv in biological systems, but
4w ot uppropriate systems modeling, There is a
necd tor developing quantum models of the blolog-
feal solid state on the supramolecular level to fill
the gap between molecular and cell biology. The su-
pranulecular models of wmacrumolecules and enzyme
complexes are reviewed. The high-temperature super-
conductivity problem in organic svstems 1s discuss-
ed, with stress on the fmportance of system struc-—
ture and the excitation quasi-particle (phonon and
electron) spectra relationship. New mechanisms of
enzwat{c activicy assuming enzyme-substrate com-
plex electron spectrum instability induced by elec-
tron-and phonon mediated electron-electron interac-
tion are proposed. Since this guantum cooperative
phenomenon is the possible origin of specificity and
etticiency ot enzyme action, {t Is extremely sensi-
tive to system-generated electromagnetic flelds,
which gives the possibility of enzymatic regulation
and also may explain some nonthermal resonant bio-
effects. In systems containing superconducting re-
glons, the processes of electron transport depend
strongly on magnetic and electromagnetic fields
which can be the origin of biological effects of
nonionizing radiation. Local sunerconductivity
coherent electron states) and the Josephson effects
are discussed as the possible mechanisms of bloef-
fect, such as the observed sensitivity of small an-
imals to very weak magnetic fields.

0706 MEASUREMENTS OF ELECTRIC AND MAGNETIC

STRAY FIELDS PRODUCED BY VARIOUS ELEC-
TRODES OF 27-MHz DIATHERMY EQUIPMENT. (Eng.)
Kalliomaki, P. L. (Inst. Occupational Health, SF-
00294 Helsinki 29, Finland); Hietanen, M.; Kallio-
maki, K.; Koilstinen, O.; Valtonen, E. Radlo Sci-
ence 17(55):298~34S8; 1982 (5 refs).

To {nvestigate the exposure of the physiotherapist
and tn unprescribed tissues, electric and magnetic
stray fields were measured around 3 types of com-
aercially available diathermy units (3 Siemens Ul-
tratherm AN unfts, 3 Curapulse Curamed 418 units,
and | Dlapulse D 40] unit) with 4 typical electrodes
in 6 routine therapeutic treatments. The subjects
were 2 men and 2 women. Field strengths were deter-
mined at the noint of treatment and at 14 locations
cluose to the patient's body, and as a function of
distance from the electrodes. The radiation dose
setting was at position ] for continuous wave power
and at positions 5-7 for pulsed power. At a dis-
tance of 0.6 m from the dlathermy units, the power
density was less than 10 W/m2, The results showed
that the dliathermy devices are very similar with
respect to stray fields, but there are great differ-
ences hetween the electrodes during specific treat-
ments, When the unit was well tuned, the relative

Current Literature

output power ot the equipment
tional to the dose scale reasding-. o,

cles were found to be wniy 7L o P T
the respective Iinstruction ~saun.
The measured valuces o1 cicotin:

strengths are tabulated., Tue o . .
to select proper elotrodes 1 cart R
treatments, as they indlcate whiton oo 0 -l
have minimum stray fields.

a707 ELF MAGNETIC FIELDS IN ELFCTROSTEERDL AND
WELDING INDUSTRIES. (Eug.) lLoveund, b

(Dept. Biomedical Enginecriny, L Game Toave, -

581 85 Linkoping, Sweden); Ghery, bo A, Wi1.os

E. G. Radio Sclence 17(5%):355-3r | v=_ © « 1.15

In order to obtain a realistic fLasis 1 1 .o 1atoTy

studies of the bioeffects or liw-iren..
fields present in industrial envir.ane
fields were mapped for a4 numher 1w

processes. All of the measurements ~ot.

at points selected to obtafin the o1 we-t

impressions of the flelds to whict tie w Lrers e
exposed., Measurements were carried oul wiil fle aid
of a F W Bell 6102 gaussmeter opurating w~it°.0 -}
kHz and the dynamic region 0.) =7-1 7 NEEHEE
104 G. The industrial measuremcnts cowmptisr 1 o.alv
the magnetic component of the ficvid is the rocenses

studied reguire high currents even *thouvt Tow vilt-
age is used, Field flux densitivs :n . -

[0 mT at mostly 50 Hz were tound 10 b e e el -
tric welding and electric steel ind istites roth
the magnetic flux density and the frege v o, b
very high (up to 10 kHz) nedr dude tion weTs,
and a study which will fnclude electric t1ei! meds-

urements is planned. In order t. f{mpr ve
on how low-frequency magnetic f{ieids artect war in
industrial environments, it is {mparta:
the flux density data measured in
laboratory, As understanding of i
field influences biologfical structures as t:e - ellu-
lar level Increaes, it will be passibie 1o proedict
effects at higher levels and t» estanlish more re-
ltable threshold values.

0708 POPULATION EXPOSURE T3 UHE AN HE BEOAT-
CAST  RADTATION 1IN THE  '™I1.+"  STUATES,
(Eng.) Tell, R. A. (Office ot Ratiatior Vroyraws,

Electromagnet ic Radiation Anilvsis Rroanch, 74, las
Vegas, NV B9114); Mantiply, b, 0. &4 -
(5S):398-47S; 1982 (13 refs).

Nearly 11,000 individaal hroadooct cdo 0 tie 1
tensities were determined at 371 meanaresne =itoes
distributed throughout 12 larpe cfties B ¢ , At
lanta, Miami, New York, Philadelphta, oht-ave, las
Vegas, Washington, San Diepo, Partiand, Hoocroa) qog
Los Angeles) to estimate popalatyinn ext <o ¢ .

B
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tadiation.  The cu-
Aulative population ot the {2 ctties represents (8%
ot the tohtal U.S. population. It included 38,544
vensus enumerat fon districes (CED) with an mean pop-

alatien per CED ot 990 persons. The 373 sites com-

o trequency (RF) and micr.w

prised 93 FM oradtio stations, On o low VHF and 31 high
VHE TV stations, and 3D UME stations. VHE and UMY
Rroadeast service 18 the main source of ambient RY
cxposure 1o the UuSe A Somputer algorithm using the
tedsurement fata to o estimate the troadeoast exposure

10 zhe Jhos o owithin e metropoliran boandaries ot
) results provide
tatormation oon the traction of the popalation that
1s potentially exposed ta various intensitics of RF
tadiation. A median exposure level of 0,00% uW/emd
Ame-averaged power density was Jdetermined {or the

palation ot the 2 clrttes.  Approximatelv 1% ot

the 12 T1ties was develaped,

e population s~tadled, or about 389, persons,
is potentialiv exposed to levels greater than | uW/
c3e, the sugdested sately gulde tor the population
it the USSK. Alternarive technigues of using the
measnrtement data to estimate population exposure are
exanine t and tuture extensions of this work are dis-

ussed .

Y MEASUREMENT OF INDUCED ELECTRIC FIELDS IN

A PHANTOM MODEY, OF MAN. (Eng.) Chen, K.-
M. (Dept. Hlectrical Engineering & Systems Science,
Michivan State Univ., st Lansing, MI 4RR24Y; Ruks-
polimuang, S.o; Svquist, b, P, Radio Science 17(5%):
WS-t 98: 19RO (R rers).,

A trexpensive o0 rugeed implantable electric field
proobe with an intyrierence-free lead wire system was
constructed to measure the tnduced electric fields
in a phantom model model of man irradiated by waves
$. The probe consisted of a
short dipole lnaded with a zero-blas microwave (MW)
diode, and the interference-free lead wires were
constructed with two serfes of lumped resistors of 3
kthm. Characteristirs of the probe were checked by
measturing the induced electric fields in irradiated,
wlectrically small cubes f1lled with phantom materi-
11, The measured resnits agreed well with theoret-
toal resuits ahtained trom the teasor Integral equa-

at various frequenci

tlon omethad., A phantom model of man scaled to 1/5
dthensions ot 4 typieal man made ot thin Plexipglas
was tiiled with phant om material of appropriate con-
Gucttvity and permittivity and placed in a2 large MW
anechols chamber and exposed to 500-3500 MUz travel -
{ny, electromanetic waves iocident normally  from
tront to hark. Indueed electric fieids were probed
nver MR locations in one stde of the model and the
distrfhat i of the measured eleceric fields was
arpated Witk the distribution f thenretical re-
calts ot i numeryoally trom the tensor integral
cauat {on o methods, While a qualitative apreement was
ehtaloed fwtween experiment and theory, the agree-

mert terdrd to deteriorate ar lower trequenciles.
TR omay fa to the tict that the magnetisc mode

toindaoed electric (teld starts to dominate the
cae trot s mode o the frequens v becones Iower than
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Biological Ettects of Noniomzing Electromagnetic
Radiation VIlI(1), October 1983

an increase in the average SAR values was generally
opserved. In spite of the complicated nature of the
near fields, the absorption characteristics can be
explained In terms of the incident radiation. At
all frequencies, cexcessive heating occurs at the
surface of the spheroid while a limited absorption
occurs in the central region around the major axis.
This result 1s of particular importance in hyper-
thermia, where efforts are being directed towards
achieving deep-tissue heating by a coaxial coll car-
rying radiofrequency power at about 27 MHz.

0712 STUDIES OF MICROWAVE ABSORPTION IN LI-

QUIDS BY OPTICAL HETERODYNE DETECTION OF
THERMALLY INDUCED REFRACTIVE INDEX FLUCTUATIONS.
(Eng.) Davis, C., C. (Electrical Engineering Dept.,
Univ. Maryland, College Park, MD 20742); Swicord,
M, L. Radlo Science 17(55):855-94S; 1982 (6 refs).

A new technique is described for performing micro-
wave (MW) absorption spectroscopy of transparent or
translucent media, particularly liquids, which dir-
ectly measures the frequency dependence of power ab-
sorbed in the sample. In this technique, called
phase fluctuation optical heterodyne spectroscopy,
the refractive index fluctuation produced in a sam-
ple when its temperature rises as a result of ab-
sorption of MW radfation {s measured. This refrac-
tive index fluctuation produces a phase fluctuation
in a single-frequency laser beam passing through the
sample. For a small temperature increase, the mag-
nitude of the induced phase fluctuation is directly
proportional to the temperature increase, and 18 a
direct measure of the amount of absorbed power. The
phase fluctuation is measured by heterodyning the
laser heam which traverses the sample with a refer-
ence beam derived from the same single-frequency la-
ser, Prellminary experiments on water and ethane-
diol yleld absorption spectva that are consistent
with those obtained in previous investigations using
convent ional techniques.

0713 THERMOGRAPHIC ANALYS1S OF WAVEGUIDE-IR-

RAD1ATED INSECT PUPAE. (Eng.) Olsen, R,
G. (Naval Aerospace Medical Res. Lab., Pensacola,
FL 32508); Hammer, W. C. Radio Science 17(55):95S-
104S; 1982 (8 refs).

A high-resolution thermographic imaging system was
used to study radlofrequency (RF) absorption pat-
terns in the yellow mealworm, Tenebrio molitor L.,
for waveguide {rradiation situations. FEarly-stage
pupae (1-3 days old) of the yellow mealworm without
visible defects were mounted inside a right-angle,
waveguide E bend and {rradfated through longitudi-
nal slots cut in the broad wall of the E bends.
Use of the E bends was required by the addition of
a closeup lens assembly mounted on the front of the

Current Literature

thermographic imaging device, a Spectuthers ™, ..
900, which was used to obtain the waxi: tuce :
spatial distribution of absorbed micriom.ve ''a -
ergy at three frequencles. AU l. 1t and 5,95 My, o e
MW source was a sweeper/osciilator (A t:reg - I
that was used to drive traveling wave t .t an, ..1:-
ers (Semidyne); at 0 GHz, a Gunn os.i.iat,t .=
tral Microwave CMF~420AE) supplied the power, o .-
ured power levels were 25 W, 1.0 W, amnt i mw. -
pectively, at 1.3, 5.95, and !0 CHz. he teermo

graphic images show good resolution 3¢ tre i:irati-
ated pupae; many of the thermograms <learlyv s*)w
the head, legs, and other features, Dispinct d:¢-
ferences in electrical propertics exist betweet the
various sections of the Insect, particularly between
the abdomen and the other two sections., These :her-
mographic measurements suggest that mure theorotial
work 1s needed to properly model the nuntimoge .5
nature of the actual pupa.

0714 MILLIMETER WAVE IRRADIATION AN M3

MENT SYSTEM FOR CELL SUSPENS1 NS5, b
Tamburello, C, C. (Inst, Elettrotecnica & Elettr a-
ica, 90128 Palermo, Italy); Zantorlin, L. ka!io
Sclence 17(55):1055-110S; 1982 (nr rei:".

The high water content of cell suspensions, which
1s necessary for cell survival, creates certailn
problems in the measurement of electric parameters
in the millimeter wave band. By feeding micruwave
energy through the sample holder bottom, it has
been possible to make accurate measurements of the
sample mismatch using a highly sensitive null in-
terferometer. Two measurement systems have been
developed; the first, which  wutilizes a tunable
klystron {n the 65-73 GHz range, allows precise
measurement s at fixed frequencies; the sccond, whict
utf{lizes two swept 1impact avalanche transit tize
(IMPATT) sources covering the 66-85 CHz range, al-
lows rapld parameter measurements over a wide tre-
quency range but with reduced precision. Retle.o-
tion characteristics of a cell sediment can b oo -
curately derived i{n the 60-90 CHz frequen.y tar:.
These results may then be utilized in couper.it:
with biologists for analyses of correlatiuns between
electrical and biological effects, in an crtort to
better understand the mechanism of microwave inter-
actlon at the cellular level and tu help define o
physical model of these phenomena.

0715 A MICROWAVE METHOD FOR ESTIMALInG Ak
LUTE VALUE OF AVERAGE LUNG WATRKR., i
Iskander, M. F. (Dept. Electrical Enginecriny, "aiv.
Utah, Salt Lake City, Utah B4112); Dhurney, . h.,
Bragg, D. G.; Ovard, B. H. Radlo Sclence j7i:w:

1118~1178; 1982 (21 refs).




r-—-——-————m ——ov—

Biotugical ety ter o

Current Literature Rad.ation VI, Gutcber *

The a®iif{ty t. wmeasure lung water 1{s an vssential G717 IMPLANTAR F MR W

ttagrascic technique for the diagnosis of virtually TCAL HYPERTHERMI A, (5.,

al lang Jdiseases. A microwave (MW) transmisston (Dept. Radiation Oncolopy & Rleoro .

metrod for calcutating the absolute value of the Univ. Marvland Sch. Medicire, Ba tie (.o 0w
| witer conteat ot the lung has heen deveioped, using Samaras, (. M.: Cheyry, A S

ennter]zed axtal tomopgraphy to obtain a transverse B. M, Fadio Scferce [2(0ssro o0
crose-secttonal imaye of the thorax showing the di- refs).

~asisns and the relative positions of the organs
vl the MW applicators., The electromagnetic tield

cronlem ts then solved numerically using the method Microwave (MW) induced by cttberss .
©tomoment s, The numerical procedure was evaluated nally located cadiators prowises o <uvs v
hueocarrvicg out detalled calculations for a human provement in therapy for neoplasia i~ 1%,
ross~section, and the cross~section of a doyg's brain and other organs which arc s

thorax., The transmission coefficient can be dir~ budy orifices. Coaxial MW radiators v o
wctiv related to the average amount of total water to pass through standard bronct... . v
cnnzent 1n the lung since the mismatch bhetween the scopes have been constructed, porait T
MW appli-ators and the patient's skin {s found to ual control of radfator positirc. A ceeioo it
B Miphle insensttive to the changes in the underly~ is combined with an antenna consisticsy v .

tng lung parenchyma. array of half-wave dipoles which, t« ro

connected by an external line that wiald
with the radiation pattern, are conaectei b
ternal cable whose outer conducter fs simulta

Iy used as the radfating elemernt. The oot
formed by cross-connecting the inner acd b,
- A TLASS OF NEW MICROWAVE THERAPFITIC AP~ conductors of the cable at incervale, termi- oo .
PLICATORS. (Eng.) Lin, J. €. (Bioengi- in the needle antenna. When the radiv ¢ o0 o
teering Program, Univ. [1lfnoils, Chicago, 1L 60680); in a phantom material with the same diclocor:
Yantor, G.; Ghods, A. Radio Sctience 17(58):1195~ mittivity and loss tangent as buman rus: b
Torsno1edz (UL refs). MHz, test results show more than ~¢F ,

at the radiator is absorbed by the pha
der to obtain realistic estimates of the
distributions induced by the coaxial ra.

A (lass of new direct-contact microwave (MW) appli- live tissues, steady state in vive heat{ .
cators for hyvperthermia and diathermia applications were measured in feline esophagus and *r.::

fs Jdescribed. The applicators consist of three con- heating and coollng times were shert. RS
centric, circular, cylindrical tubes. The inner cyl- diation was confined to the target volumes wie
‘nder mav serve as a port for clrculating coolant detectable leakage.

to reduce surface temperature, as a port fer intro-
ducing fonizing radtation 1n combination therapy for
cancer, or to Insert a temperature or field sensor
for monitoring purposes. The coaxial waveguides

formed by the fnner and middle cylinders and by the 0718 RIOLOGICAL AND BEHAVIORAL FFFFCIS CF k-
middle and outer cylinders can be used to propagate NATAL AND POSTNATAL EXPOSURE TO 245 - i
TEy and TE;; modes, respectively, for dual-beam, ELECTROMAGNETTC RADIATION 1IN THE SOUIRRE! Wi .
single frequency operation, or may be designed to (Eng.) Kaplan, J. (SRI Internatiomal, Munl: oar.,
permit two frequencies to propagate with the same CA 94025): Polson, P.; Rebert, C.: Lunan, V.. K
TE[| mode. The dual-beam 2450 + 50-MHz applicator M. Radio Science 17(58):1358-1448; %%l < oy

has an an overall diameter of 10.4 cm at the output
aperture. The annular regions formed by the middle

and outer cylinders are loaded with high-density The effect of chroric microwave (Mw! fri.oi:
polvfoam to give added structural support. Dielec- or below the ANSTI-recommended radiation or

tric loading may be used to maintain a small aper- guide for human exposure on prenatal g .
ture diameter and still permit the propagation of development of the squirrel monkey {Saiw

TE)) and TE;; modes at lower frequencies. The ap- reus) was studied, Pregnant squirrel mosioas :
plicator has a measured voltage standing wave ratio were exposed to 2450 MHz radfation v o ol o N
=t 1.25, At the therapeutically effective specific cavity at whole-hodv average specitie o
absorption rate of 235 W/kg, the net forward power rates equivalent to those resuolting trov o
requlred Is only 26 W; the maximum leakage at dis- to plane wave {rradiation at 1, N.nu,

tances of 5 cm from the applicator surface {n con- W/kg (R, S, 6, and 4 monkevs, respectii.

tact with a fat-muscle phantom is 4 mW/cm2. These births occurred, exposed animals woere ton

resnlts compare tavorably with the best designs signed to groups for which expocares wony e
available and are superior to the noncontact appli- terminated or continued. In hoth vases, 1
catars currently in clinfcal usage. Thus the new were treated together with thetr mothers o0
applicator may be a good candidate for safe and and then alone for an additicnal ¢ = . tx
wtfi~acionus use in diathermy and {n hyperthermia occurred 3 hr/day, 5 davs’‘wk throayphoogt

tar combinatfon cancer therapy. No differences were found hetween froad e
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Bio-ogical Etrects of Nemonizing Electromagnetic
< taton VI October 1983

control adult monkeys with respect to the number of
l{ve births produced, or to measures of locomotor
activity, maternal care, wurinary catecholamines,
plasma cortisol, phytohemagglutinin-stimulated re-
spanse ot peripheral bleood lymphocytes, or electro-~
encephalographic (FEG) activity., Offspring exposed
at 3.4 W/kg both hefore and after birth had a high
moreallity rate (4/5) before 6 mo of postpartum age.
These results suggest that MW radfation at power
densities to 3.4 W/kg might have little direct ef-
fect on the monkey fetus when exposures occur in
utero during the latter half to two-thirds of preg-
nancv but that continued exposure after birth may
be harmtul. No differences were found between ex-
posed and nonexposed offspring in the same blood,
urine, and EFG parameters; growth rate and most as-
pects of behavioral development were not altered
by exposure. In a follow-up study, pregnancy out-
come and offspring survival were compared between
a group of 31 monkeys irradiated at 2450 MHz begin-
ning in the first trimester of pregnancy and a group
of 34 sham-treated controls. After parturition dams
and their offspring were treated under the same con-
ditions; then offspring were treated alone through 9
mo of age. The results of the latter study did not
support those obtained in the initial experiment: no
differences were found between irradiated and sham-
exposed monkeys in the number of abortions, still-
births, or livebirths that occurred or in the number
of offspring that died.

0719 CONSTANT-DOSE MICROWAVE IRRADIATION OF IN-

SECT PUPAE. (Eng.) Olsen, R. G. (Naval
Aerospace Medical Res. Lab., Pensacola, FL 32508).
Radio Science 17(55):1455-148S; 1982 (4 refs).

The effects of a constant total dose of 5.95 GHz mi-
crowave (MW) energy on pupae of the yellow mealworm
Tenebrio molitor L. were investigated. Pupae were
irradiated in the standing wave of a continuous MW
beam. The standing wave configuration produced al-
ternating planes of electric fleld (£) and magnetic
field (H) intensities, and the pupae were mounted
in efther the E field or the X field plane., Expo-
sure duration was 1,5, 3.0, 6.0, 12, or 24 br with
specific absorption rates (SAR) of 208, 104, 52, 26,
and 13 W/kg, respectively. Irradiations were con-
ducted both with and without a ventilating fan that
Iimfted the rise in chamber temperature to less than
4.5 C for all {rradiations; without ventilation, the
temperature increased about {1 C at the highest pow-
er level., Abnormal development as a result of the
MW exposure was seen only in the high-power, short-
duration experiment without chamber ventilation. It
{s proposed that a predominately thermal interaction
mechanlsm operates in abnormal insect development,
which hypothesis necessarily precludes the exis-
tence of cumulative effects. For this configura-
tion and frequency, 40 C appears to be the threshold
for effects.
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‘reinceering and Neurology, Wavne State Univ.,
Terroit, MD OAx292); Meltzer, R. J.; Redding, F. ¥.
bt 17(58): 15981638, 1982 (Ih refs;.

Sctence

Tre ttermoelastte theory of microwave (MW) auditory
compared with aew measurements obhtained
mmd with previously avallable measurements,
Tre theory describes the acoustic waves generated in
the head as tunctions of the size of brain spheres,
and characteristics of impinging and absorbed MW
energfes. Anesthetized vcats were placed In a ste-
reotaxic head holder using hollow ear bars., During
the experiments, the animals' body temperature was
matntained between 36 and 39 C. The dorsal aspect
2fF the skull was exposed and insulated stainless
steel electrodes were advanced to various brain stem
nuclel and tixed to the skull., The reference gold
pin electrode was always located near the lowest
part of the right pinna. A small direct contact ap-
plicator (Flmed 19) was used to deliver short rect-
angular 2.5-25 usec-wide pulses produced by an Ap-
plied Microwave labh. MW pulsed signal source (2450
Mliz) at a rate of 10-100/sec. Peak incident power
varfed from 6 to 10 kW. Bilolelectric activity ex-
tracted from the vertex and from each depth elec-
rrode was amplified by Grass (RM 122) amplifiers
with a band pass of 80 Hz to 10 kHz and summated on-
Tine using a Nucelar Chicago computer of average
transfent, The first 10 msec of the averaged re-
sponse were displayed on the cathode-ray tube and
aiso photographed. The thermoelastic theory cor-
related well with experimental measurements regard-
ing the freaaency of sound and threshold of sensa-
tion, width of {impfnging MW pulses, independence
from MW frequency, and specific absorption rate dis-
reitation,

elTect was

fo cats

"2 THF FEFFECT OF MICROWAVE RADIATION (1.0

GH=z) ON THE BLOOD-BRAIN BARRIER IN DOGS.
(Eng.) Chang. B. K. (Div, Hematology & Oncolugy,
Nept. Medicine, Electrical FEngineering & Neuro-
surgery, Duke Univ, Medical Center, Durham, NC
27710); Huang, A, T.; Joines, W, T.; Kramer, R, S.
Radio Sclerce 17(5S):1658-168S; 1982 (10 refs).

The {otegrity of the blood-bratn barrier (BBB) was
evalunated in dogs following exposure to continuous
wave microwave (MW) radiation at 1.0~GHz (20 min at
power densitles ranging from 2 to 200 mW/cm?).  The
MW source was an AIL 125 generator. A Plexiglas ap-
paratus for suspension of a double-ridged waveguide
horn antenna was used to deliver near-field MW radi-
ation directly onto the top of the head of anesthe-
tized 13-27 kg mongrel dogs. Control (11) and ex-
posed (1) dogs were injected with 25-30 uCi/kg of
PY T albumta as a tracer. Cannulation of the cis-
terna ragna and the femoral veln permitted simulta-

necays sampling  of  cerehraospinal  fluid (CSF)  und
plasma every 20 min for 5 hr. Measurement of the
€5k fplasma distributfon ratlo of 131 revealed no
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patholagical findings In 2 exposed rats | mo after
exposure were that the hrains appeared swollen and
microtocal glial nodules were present in the brain.

nr2a INTERACTION OF  AMBIENT TEMPERATURE  AND

MICROWAVE POWER DENSITY ON  SCHEODULE-CON-
TROLLED BEHAVIOR IN THE RAT. (Eng.) Gage, M. 1.
(Nvurotoxicology Div., MD-74B, Health Effects Res.
Lab., EPA, Rescarch Triangle Park, NC 27711); Guyer,
W. M. Radio Science 17(5S8):179S5-184S; 1982 (15
cefs),

The interactive effects of microwave (MW) power den-
sity and temperature on behavioral changes measured
immediately after terminati{on of exposure were in-
vestigated in 64 adult male long-Fvans rats trained
to insert their heads into a food cup to obtain a 45
mg food pellet on a 1-min variable-interval schedule
wf reinforcement, Exposure to 2450 MHz continuous
wave MW energy took place in an anechoic chamber un-
der far field conditions; relative humidity was 502
during all exposures, and air velocity was 0.07 m3/
sec. T"wo groups of 4 rats each were exposed for the
15.5 hr perfod from 16300 to 0800 hr under one of the
tollowing combinations of power density and air tem-
perature: 8 or l4 mW/cm? at 22 C; 0, 8, or 14 mW/em?
at 26 C; or 14 mW/cm? at 30 C. Before MW exposure,
1 datly behavioral testing sessions followed a sham
exposure at 22 C to acclimate the rats to the hous-
ing conditions during exposure. The last sham ex-
posure also served as the O mW/cm? at 22 C exposure.
The night following exposure, each group was given a
sham exposure at the ambient temperature of the pre-
vious night. Rectal temperature was measured in 1
rat of each group before and after each MW or sham
exposure. Behavioral testing occurred approximate-
ly 10 min after termination of exposure. MW irra-
diatlon was found to reduce rates of responding in
direct proportion to the power density at each am-
b{ent temperature. This decrease of rate was most
pronounced after exposures at 30 C. During sessions
| dav after MW exposure many rats showed behavioral
gvercompensation as response rates exceeded those
measured the day before irradiation. When response
durati{on was measuted, increases In response dura-
tion were seen after exposures at 14 mW/cm? and 26
r and after exposure at bhoth 8 and 14 mW/cm? when
the temperature was 30 C. There were no significant
tncreases In response duration after anv exposures
at 22 €. The results indicate that the i{ntensity of
MW frradiation and ambient temperature interact to
increase decrements in rates of bhehavioral respond-
{ng measuted at the termination of {rradiation.

BRPA EFFECTS OF CONTINUOUS AND PULSED CHRONIC

MICROWAVE FEXPOSURFE ON RABBITS. (Eng.)
Chou, C.-K. (Bieoelectromagnetics Res, Lab., Dept.
Rehahilitation Medicine, Unfv. Washington Sch. Med-
{eine, Seattle, WA 98195); Guy, A. W.; McDougall, J.

Current Literature

A.; Han, L.-F. Radlo Science 170540 Roe 4

(18 refs).

The effects of exposure ta continuigs wave e
pulsed microwave (MW) tields for o i-m. -

{nvestigated and compared in ¥ New Yoo
(3 mo old; 9 male, 9 femaled). Acimal
i{n Plexiglas cages and expused si

anechoic chambers to CW, pulsed, ot o
plane wave fields for 2 hr/dav, “ “avsiwr @ 1 4
days. An S band standard-gain Lorn was lacafo:

above the animal. Because of the limited
erage power output (10 kW peak power) o!
generator (Applied MW Lab. PH4LUK), max{umun
power density at the animal locatien was |.r< -4
cm?. To maximize the animal exposure, rahr
exposed singly to 1.5 mW/cm? pulsed @
width, 10 usec; repetition rate, [

The same average power density was wsed !
posure. Saglttal specific absorptior rac SAr

patterns were obtained thermographicallv: ' o0 b
sagittal SAR for 1.5-mW/cm2 incident power deseot.
was 2.1 W/kg in a rabbit's back and 1.k W ky i 110
head region, Carbon loaded Teflon wires were oo
for the electroencephalogram (EEL) recurding,
control for possible effect of circadiarn rhvite. .
the schedule of exposure for each group ! oo
mals was rotated. No signiffcant dittere - ies wo:

observed between the exposed and <ham rahbics
body wt (measured every other dayv); FEG an
potentials (recorded 1/wk); blood tests (}

ical, chemical, and morphological studies, - m .
or cataract examination before and after the % v
exposure. At the end of the 3-mo period, al] =

rabbits were injected with varinus dosayes
mg/kg) of apomorphine to study drug induvcod
thermia and behavioral hyperactivity., Howe.

(1 exposed to CW, 3 pulse-exposed, and | sham
posed) animals died during the experiment {niivat:
that the animals were very scasitive to the ap

phine (normal young rabbits can tolerate up t .~
kg dosage). The remaining rabbits (5 cact o~
to CW or sham-exposed, 3 pulse-exposed’ wor .
ficed and detailed histopathological cxamivario s
were carried out. No consistent, sivoit: e e
ferences in tissue damage were wcen oot
pathological study.

0726 THE RESPONSE OF MOURE  MaMMapy 70w o

MICROWAVE  HEATING AT Dlifheodir, b
Robinson, J. E. (Div. Radiation Therapy, iniv. v
land Sch., Medicine, Baltimore, MD /1.0t 0 vhoury,
Y.; Harrison, G. H.; Samaras, . bt

(5S):195S-199S; [9K2 (R rets),

The response of mammary carcinomas rpla

the flanks of female CIH mice to microwan:
duced hyperthermia was studied and compared o0
ter bath heating. Tumor regrowth time, 1.0,
time for the treated tumors to regress 4o’ rogr o

a vol twice that at the time ot treaime ws
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Ao Tilerien o Camof Tespanse O [Todatent, in
orter to ominimize the stze aud shape depecdence of
Do Daet CHz MW teating, the tumars were {mmersed in

stat ot ttssae cquivatent holaso Two ty;es of bo-

were used:  a semisolld pel and g temporature
coatrolled Hgatd bulus made up ot 207 ecthanol (n
aortonte salines Inoorder to reduce euergy depost-
toen gradients, two parallel opposed Mw applicators
frelecerically loaded to support o stoslated trans-
verse electromagnetic  wave energized alter-
catelv 4t a4 rate which was fast In comparison to
Par of tumor coollng.  During heating in the gel,
fmmediatels
Target temperdtures

we e

t
tre temperature was monitored
¢t bhur oot inside the tumor,
ere 42, 43, 43,5, and 44 €, together with an am-
! temperature control. During heating In the
tquld bolus, tumor temperatures werte monitored for
wne of six antmals per data point. Target tempera-
and 44 C; thermal controls were
The liquid bolus was kept at
.. 0 below target temperature for the tumors and
sarricient MW power used to elevate tumur temperta-
r.re to a level equal to or {n exces of the target
cerperature.  Data from tumors treated in the gel
us vietded lower regrowth slopes and higher in-
teccepts (Zreater regrowth times) than those of the
wtrol and rhe water bath-heated tumors. This may
hee bre o nonunttorm heating by MW energy with some
~eall traction eof the tumor vol ahout | € below the
target temrperdlute. Regrowth curves that were con-
sistent with homopeneous heating were ohtained for
samers heatet in liquid bolus. Slopes wore steeper
tran for the senisolid bolus and there was little or
o (rndfcatton of the biphasic nature o the response
corves seen after heating in the gel. A plot of
thermal sensttivity vs. temperature suggested that
ail marts of the tumor were at or siightly above
(Y,4 C) target temperature. Thus, any difterence in
the effect of MW and water bath heating on the re-
srowth time ot the tumors studied in this experiment
was very small. Regrowth time of tumors with ther-
mal probus left in place during the treatment was
significantly greater than that of tumors in which
1 prohe was present during MW irradiation.

siiacent

tores were +2, 43,

Mw-heated to 37,3 C.

FRACTURES BY
(Eng.)

T TREATMENT OF NON-UNION  OF
PULSING SLECTRNO=-MAGNETIC FIFIDS,

durvhings 1, (Roval Hospital, Chesterliold, Eng-
tandy. Radiographv GR(56A1:25-32; 1982 (5 refs),
Resalts of treament of non-uniting fractures with

rte FlectroBiology International Bi-Osteogen System
e unit are reported. The unit consists of a 250
Jotime-aperated, quasi-squAare wave generalor power-
i o N-shaped treatment cofl and a plastic posi-
stooning blocy whirh §s centered over the fracture
voand attacked to the external surface of a plas-
rast moonlded to the
tteh, The procedure for prescribing the svstem is
curlined.  0Of 52 patients treated during the perind
P7R=-1991 0 R fractures were proved to be radiogra-
chicaltlv and elinfcally united, representingy a suc-

.

ol Parts contoars ot the

Brological Eftects ol N s 2oy i

Radiation Vi1 Ocloter 1903

cess rate of 723.07%,  The Y4 talicres .o, o ¢
ditticulty in immohilization with 4 nf

S ommor more, and a case with a tixalior «~ tow w:

tn the gap, passihly caustng ard alter ., B
fnduced field or the ~wlil populatiore o o0 0

0728 MODEL FOR THE GROWTH OF  BAUT . 2z 0k
ELFCTROMAGNETIC RADIATION. (Foy . A
C. (Sect, d'Electromagnetisme & d'Hvperire:
Dept. Genie Flectrique, Ecole Polytectad
6079, station “A”, Montreal, Quebec, Hi(
ada); bosisio, R. G. Speculations Sci Teero o 500
15=22; 1982 (1N refs).

A multi~resonant interaction (MRI) model 1~ 7r..n.
ed for the growth of cells in the presence ot
tromagnetic (EM) radiation. The cell ziowtl .
of Escherichia colil predicted by the MEI m ici {-
good agreement with experimental data obtal
196% on the growth of E. coli subjected " r
tion of variable frequency in the millimeter wa.n
lengths. The MRl phenomenon 1s probably !
difference in the dielectric properties or t
colony and the adjacent medium. The hvpothesis oo -
celves that the retardation or stimulation ¢ cella-
lar arowth is directly linked to the applied
quency of low power EM waves. An electre-gmec
resonance phenomenon may he the
which defines a given length of cellular .olunv ot
a given stage of development. According o ‘e ©
del, 1t should be possible to stimulate ur retard
cell growth by suitably programeing the EM radfaz:
periods regardless of the chosen operating fregquency
point,

interacticg age.

0729 FFFECT OF MICROWAVE HEATING ON THFE RADTA-
TION RESPONSE OF RHABDOMYOSARCHOMA,
Zywietz, F. (Inst. Biophysics & Radiohiology,
Hamburg, D-2000 Hamburg, W. Germany), Strahliesnt

apie 158(4):255-257; 1982 (12 refs).

The response of rat rhabdomyvosarcoma ®)H o
doses of X-rays (15 and 30 Grav)
in combination with hyperthermia (43 ()
2450 MHz microwave (MW) radfation was {(n.esticat.
Heat was delivered to the 2.3 cm} tumers *v 3«
contact applicator 4.0 cm in dlameter. MW beat. v
of the tumors was performed 20 min after x-it:a
tion in 3 steps: (1) the tumors werce heat. o
min with the Radarmed 127202 generaror’'s
output power of 25 W, which led to a taet tvp oy
ture rise; (2) the power was !

applied &l -me

ot

redued te .
min; and (3) by applving 7 to @ W, 1 corara s o
tempetdture of 43.0 ¢ 0.3 € was maitai :

temperature of the rat Jdid net exieed -
treatment. Heating the tumors at 3 PRI
growth delay that increased linearly wtrr 0w ooy

time, up to 170 min, However, the animils




Biowogical Eftects of Nomomzing Electromagnetic
Rararcn Vi1, Octoter 1983

always tolerate 2-nhr treatments, RIH tumors showed
entianced volame regression ane tumor growth delay
atter combined tredtment as compared to irradiation
ilone,  After a single dose of 15 Gray, postirradia-
tiun hyperthermia treatments for 30 and 60 min led
to thermal enhancement ractio (TER) values of 1.3 and
Lon, respectively.e After a dose of 39 Gray combined

Wwith 4 ot bt omin of hyperthermia, TER values were
LS oand
IR MODELLING OF THE PERTURBATION INDUCED BY

LOW-FREQUENCY ELECTHOMAGNETIC FIELDS ON
THE MEMBRANE RECEPTORS OF STIMULATEDR H'MAN LYMPHO-
CYTES (MEETING PAPER). (Eng,) Chiabrera, A. (Elec~
trteal Engloeering Dept., Univ, Genoa, Viale Causa
13, 1-161 45 Genva, Italy); CGrattarola, M.; Viviani,
R.; Braccini, C. Studia Biophvsica 9G:77-78; 1982
(1 ref).

lectins are known to induce the in vitro reactiva-
tion of human lymphocytes by acting as ligands of
membrane receptors. Since most of the molecules in-
volved are electrically charged, an effect on the
parameters of the process due to electromagnetic
(EM) perturbation can be anticipated. Two differ-
ential non-linear equations are proposed as a model
of the interactions between receptors and lectins
which give the time evolutions of the concentrations
of couples of receptors (encounters) and complexes,
respectively. Computer simulations of the time evo-
lutions of receptors and complexes do not agree with
experimental results and do not take into account
the time spent by receptors together. Therefore, a
gain function is introduced which is the ratio be-~
tween the fraction of couples that, in the presence
of lectins, remain together longer than a given time
and the same expression in the absence of lectins,
In principle, sinusoidal perturbations will always
inhibit the process bv lowering the value of the
galn factor. This concept is in qualitative agree-
ment with avaf{lable experimental data,

0731 MOLECULAR BIOLOGICAL TMPLICATIONS QOF
ELECTRIC-FIELD EFFECTS (MEETING PAPER).
(£ng.) Berg, H. (Central Inst. Microbiology and

Experimental Therapy, Dept. Blophysical Chemistry,
Acad. Sciences GDR, Beutenbergstrasse 11, DDR-6900
Jena, E. Germaay)} Studia Biophysica 90:169~176;
1942 (34 refs).

The interactions between biopolymers and biological
menbranes and electric fields produced by high sin-
gle pulses with different electrodes or pulsed elec-
teomaynetic tields are reviewed. Single pulses can
orient biopnlymers and their complexes in solution,
increase the permeability of membranes and disrupt
cell walls, and fuse animal cells and protoplasts.
In contrast to the single pulse technique, low pul-

Currest ! terature

saling tields v oore

OVET o denyer el

Togtoal and met amolic et

other tovestiyators ane T

ticle. Normaliv, 'arsis 17 o . ot
yular pulses (10 wver edn W I

1) msec arc wsed 1o hrome i

0732 FLECTRIC-FIRLL i 2 ‘
CMERTING PA i -
(Arbeitsgruppe Membrant o 0 o R
Kerntorsch:  ssatiace, o000 : - ERUEIN
D-3170 Julich 1, w. (aima v , . Lt
G. Studia Bifopbesica v o077 o0 . HEE

is
T

The use of electric tic!
cells is described.

is achieved by dielectropioresis
ac tield resulting in the o

chains. Suitabhle fi-ld streost DT e et o
of pearl-chalaos are 1o tie rao 0 :
To initiate cell ¢ Son, vae Eeromemt iy RPN

1
te be established b
for a very short tirs
the breakdown pulse 1
electrophoretic cnllection
and | MHz. Reversible ciectri...
zone of membrane contact is Che
sponsible for the initiation ~t tus:
breakdown is achieved by ti anplive
pulse of short duration anc »I s&dalte
(0.9 to 7 kV/em),  Breaxdown cawuses
be generated in the cell merhras
is tormed between the tw .
transport can take placce.
served betweo:. vells wi
field pulse ot [ to 5 u
f{ield strengtn is 1.5- .
critical tield strengrh nornails

e frueoe

down In the memhrine sSites. M S L S S A
can be used for Ul bormooo : Lot e

0733 MODELLING
1.OW=-FRE(

THE MEMBRANE RECEPTORS b &0

CYTES. 1. INFLUENCE OF THE .

FREE FNERGY. (Eng.) Grattaroio, M, i cLovien -

trotecnica, Unive Cenaa, Viite s

Genoa, ltalw); Vivfaad | ¥ g

Biophvsaica Yo il 7-00

AN attempt is made toomo e

onsirated tondibitory oo te g C o L, 1o
CEMY O Ee i

reactivalion ot buaman ooy v H NP RN [
reactivate hurmn
complexes wit' ™

clectromagnetr o
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distasce is shorter thao 1 ¢
Several possible field crroe:
met oy between memhraone 1e.
postaldted. Vhree 2Mosipnal

stnusoidal, « khz sinusordas,

A hurst ot rectangular positive

1 oabout 250 usec taliowed by

the signal time averdaye hetos

‘e s omsecs  The low tiely B
this paper have 4 szall foriu-
e vortie oW Uothe numbers Ot encounters g

Sooats ef o unlT o surtdce area so that the smali-
sianal iinear approximatfon holds. The model does
preiet o acy fahinition induced by the EM ficla,

CING OF THE  PERTURBATION INDUCRD By
Y FLECTROMAGNETIC  FLELDS  Ob
KECEPTURS OF STIMULATED HUMAN LYMPHO—
INFLUENCE  OF THE FIELDS oN THE MEAN
AGGREGATION PROCESS.  (Eng.) Chia-
‘lettrutecnica, Univ. Genoa, Viale
Ausa b, Poielas Genoa, ltaly); Grattarola, M., Vi-
fani, *.i bracceint, C. sStudia SBtuphvsica 910
SOy MY (L refs).

>

©ordet to model the interaction of electromagnet is
M expornre and lectin-induced reactivation ot hu=-
Lvmphocvtes in vitro, a reactivation gain fune-
G is introduced which i{s the ratio between the
traction of receptors that remain together longer
e o4 wiven time in the presence of lectins (en-
conrtets and aguregates), and the same expression
i1 the absence ot lectins (encounters alone}. Suck
a aleatic gatn takes into the account the clustering
~times of lvmphocyte surface receptors and al-
1. wa a more appropriate measure of reactivation et-
rectiveness.  The introduction of an electrical per-
hatian Jdecreases the value of G, thus inhibicing
reastivation process, in agreement with the ex-

T

nerimentallv observed effects of weak low-frequencs
M Fielis on lestin-stimulated lymphocytes.

ST N OF CHANGES IN DIELECTRIC  PARA-
TEFES OF SELECTED  RAT TISSUES (Al

Ty PULSE MICROWAVE RADTATION, 1.
KESULTS.  (Eng.) Staniszewska, M. ..
Py Hazards, Inst, Occupaticnal Medi-
lvreny 3rr. B, 90-950 Lodz, Poland); Terlecki,

e,
’ ~tti s Blagphvsica 91(2):155~161; 1982 (no refs).
wentipare the eftects of exposure to microwave
vitar v on the dielectole properties ot oral
o it e Wistar rats were cspoaed
- Sl ae b My enerey {pulse widthy Lo eeoy
' woroowen ) atoa spectfic absorption rat.
\ Skt Wore tar 30 min,  The rats were docapt-
cated v, 0, ok, 170 0 and 4B hre after MW exposure.
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ettt ) exposed
- . . o e et e extent
[T tothe wtero ot the

ot
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e . T e o Cott e T iears

LS S B el ewe leree gl retardation
the frradi-
Jecline of
fothe mole-

tio and the

coumalation of

cell o laver were

Yo mean hody
fo the exposed
temporary with

tre NS recavertre and the cnosarchitectare appear-
5

~wk-old quail,
tween irra-

T Siodings sug-
e nonhar cte e lape e s al retardattion in the em-
s otad no effect

t . S m
T TEEAT AN FERLEOTS 0F 2T 00 -MHz RADIO-
EEeonon A TATION  IN RATS, (fng.)
ST TL ML e Sl Apents Eftects Braeoh, NIOSH,
i i NHO ST Concver, I, L.; Folev, E.
. v,ov. L. Teratolopy 20(3Y:099-309; 1982
codron ATt e ley rats were exposed to hyper-
e e Te e DTy vuy raddiafroanency (RE) ra-
aron srocdvoere eratagenls amd embryolethal
SrractE N r PMDOSHTE Lo Telative high levels of RF
ratiard Awike Tats wire irradiated separately in

3 w% cear-.ield svethesiser operating in the domi-
~arr omagmetic field sode under continuous wave con-
itriang oAt oar oarniert temperature of 23 ¢ 2 C.
Yight sroups, eact consisting ot b to )8 pregnant
rats, were exposcd to oa magnetic fleld strength of
e doan electris field srtrength of 200 V/m on
davs 1, 1, 5, T, 6,0 11, 13, or 15. The
rate were frradfated to 2 cclenic temperature of 43
Torather thac for o a censtart time period; the aver-
agn jrradiation periad was 2h-32 min, The specific
thaorpt o rarte tor e RE-{rradfated animals aver-
Aot tram PO e 10 mW y . Eight matching control
Lo were s am drradiared for 3 min (thetfr colon-

temo rature tase an avetayr of 0.5 ¢ during the
v Ty period trom oan dnitial Y8 .A ), and an un-
sreared group of 29 prepnant rats was left in the
anf{mal aquarters theoughont thelr gestation, RF ex-
cosure cansed o significant incidence of fetal mal-
formanions throughout  the postimplantation period
Ciyys T-1%). Ttoalso cansed a low but significant
e o e el opreimplartation malfoarmarions, Fetal

SR

Wt crownsremp leagth were redoaced §rothe post-

Current {terat., -

{mplantation expasure grou-s *o°

by prefmplantation exposure. 7

or resorbed fetuses was sipnity o
rats exposed on days 7 oor 4,
appeared to be caused by Fb
the treated dams. A nurber ¢
fic, and medical devices uperat
MHz can cause hyperthermia fn
sults suggest that womer of ot (1
avoid exposure to RF-radiatinn lo..
current US occupational standards.
that maximum permissible exposure ..
nant workers in Czechaslovaria ard Weer
from 2 to 50 V/m, much below the A0
ane vim.

0739 LOCAL MICROWAVE HYPER

THERAPY. PRELIMINARY
valdagni, R. (Centro Oncologico, Ios
38100 Trento, Italy); Amichetti, M
CG. Tumori 68(3):247-251; 1982

Microwave (MW) hyperthermia was us..
with radiotherapy (15 patients} or
patient) to treat 19 histologic :
perficially seated malignancies ‘.- -~ -~ -
noma, 4 melanoma, | adenocarcinuma, and
refractory to other therapeutic measi ..
patients (5 females and 11l males; .- ¢ -
average age, 65 yr) 15 had a Karvaisiyv (o0
Local MW hyperthermia to a presclectold ¢ @ 0
ature (42.5, 43, 43,5, and 44 C) was apriie’
for 20-55 min bv a BSD-1000 computer-corir 0 oo -
perthermia unit operating at freguen, :
MHz. Thermometry was performed tv
probes placed on the skin and iptyav.-
serted catheters. After radictherayy

hyperthermia (< 20 min), a compleie ros, -0 .
served in 9/18 treatment fields ¢+ o .1,
partial response > S0 in S and . 777 [»
tient was not evaluable. Tumor repves:

ally began about 2 wk after (he tirov ooy

No tumor progression was cbserved
therapy or in mo 1| of follow-ur.

fects directly attributable to Frvpereh

skin burns in 147 treatment sessic-c .
patient receiving chemetherapy 3 I:r ot

ter hyperthermfa exhibited no respo- o

0740 STUDY OF THE FFFECT oF popot e e

NETIC WAVES ON THE RL& &0 W 8 0
LIMB, (Eng.) Mollan, R, A. h. "
Surgery, Oueen's Univ., Reliast N 1
Allen, J. D.; Orr, J. F.: MeGrain, S, 5 ot v
SIC1Y:67-70; 1982 (13 refs).

Pulsed vlectromagnetic (FMY cuneryy we
the calf of efght healthy 21-"¥-.3
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s Monograph 8:105-150;

cIsof ves i ate cte ettent Coelectnt vl ovtames
anm e Plows An electronte e L -
ted rs deltver aotradn 0f palaes 0 o Wil

with 4
lie. Thiee sepdardte siynal gererators were
sivnal which was magni-

oS s fepetition trequeny

provfuce a cemposite
coils wired in series.
the PLoS=4u9 mvs
the coils were appiied o

foand red 1nto g oset o€
1 k)

reed field colls was

hetween
toar exteriments,

etk and ripght and left calf Ylond flow
Tedsured  hyovencus ccociusieon plethvsmography,
a s series of four experiments, the coils
e ircerpurated In a wdater~tilled plethvsmogranh
vre ot opclvearhonate ard the EM filed was applied
the calt e the level at which bood flow was be-
mea ~de 0 In all elpghr experiments, calf hlood
« ~iv recorded tor a 3-min control pertod hefore
oowere switered ou, then for 3-min perfods
worthe coils had been oon for 170 200 and 27 min,
trvally for 3 min after they were switched oft,
1ftcant difference was detected hetween right
! t calt blood flow in efther serfes of experi-
~ia. These findtngs suggest that the reported
~teowents offect of electrical stimulation on bune
o rreduced by variations in blood flow to the

- ted limh,
T FLFCTROMAGNETIC AND  ACOUSTIC  PROGPERTIES

OF TISSUES. (Eng.) Burdette, F. €., (Bi-
izal Res. Div., Engineering Experiment Staticn,
‘reta Inst, Technology, Atlanta, GA 30332). In:
4l Aspects of Hvperthermia. Nussbhaum, G. H.,
tArerican Inst, of Physics: New York); Ameri-

in Assoc. of Physicists in Medlcine, Medical Phys~

o M oand

Casnes iy

1982 (BR7 refs).

senefictal applications of electromagretic (EM)

1 ultrasonic energy, an accurate knowledge of tis-—
o Helectric and acoustic properties s essential,

IR TERE A

resented,
ctween the dielectric properties of tumors and nor-

'

nrief discussion of the basic principles under)y-
ultrasonic absorption and dispersion in
presented, tissue property measurement
are reviewed, and results of dielectric
stic tissue property lnvestigations are de-
> A brief description of in situ tissue
Cperty measurement techniques {s given and in situ
ertles of living normal and tumor tissues are
Substantial di{fferences have been fonnd

Yrigues

Accurate dielectric or acoustic

informatfon that reflects In charac-

necessary for successful application

ultrasonic difagnostic and treatment tech-

medictine and for accurately determining

sarptior in tissues. The capability for accurate
sitaomeasurements of tissue dlelectrie and acous-

ctaperties could be used in dosimetry det-rmina~

vnoand dn treatment planning for cancer patierts

2 FM oor ultrasonic-induced hyperthermia,

ot isunes,
vivo
rintics is
B s

e

‘

T

Biologica: Eftects of Nomgnizir g § o oo e
Rad:ation Vit Corobier 1985

RN PHYSICAL ASEHCTS
THERMIA
MICKOWAVES,  (Eng.)

PRODY TN BY P RS S

Iskander,

Salt Lare Clty, UT 841120, In: PETERI
Hyperthermia. Nussbaum, . Y., s e
vf Physics: New York); American Asooc. 20 i o0 fots
in Medicine, Medical Physics Mouorrapr, rolf = v
1982 (22 refs).

The noninvasive production of hypertier

cer therapy by electromagnetic (M)
described. The basic aspects ot
tissue are reviewed, with em;havis
decribe the propagation of EM wave
isms involved In their interac:zi
such as tissue. The interaction ot &M

tissue produces two basfc types of effe r
reflected in the dlelectric behaviur, unc
the drift and oscillation of free
other the polarization both through the

of the already existing electric dipoles .or
duction of new ones. The fundamental ci

charyes ant o

N
between heating mechanisms in short-wave ¢ -
tion current type) and microwave (r.ag :
diathermy are discussed. FExamples it =ne

tical systems are used to {llustrate he N
and limitations of both ,rocedures. Poaoore o

fecting the optimum frequency range o1
diathermy are discussed. E™ ani
cations {n hyperthermia are comsared.

=)
1
2

sleras oo airai-

0743 POWER DEPOSITIUN WITH MIUR Wi, b

Paglione, R. W. CRUA Labis.,
NJ 08540). In: Physical Aspec
Nussbaum, G. H., ed. (American

New York); American Assoc. of

. Abne.

Princet

coHvperther

cine, Medical Physics Monograph nw:]92-0.~; ¥l
(10 refs).

A short review of the dielectric and ttermal ;r.-
perties of tissues 1is presented. The success of

hyperthermic treatment for cancer appesrs to be re-
lated to the ability to delfver .a1torm heat to »pe-
cific volumes of tissues and to maintaln the “ptis
temperature for the required period ot time, 7i
depth to which radiofrequencv
into tissues and produce heating s
function of the dielelectric properties ot tie
sues and of the frequency. The desians and uses ot
wavegulde, printed-circuit antenuna, and coaxfal -
plicators at microwave and radia
described and fllustrated.

WAVes vdn o penel: atle
promaviic i

tis-

trequaen fes  qic

0744 CLINICAL HYPERTHERMIA WITH RF  CURBDN S
(Eng.) Oleson, 1. R. (v, ¥adiae:

Oncology, Arizona Health Sclencos (estor, Taoooo

AY BRS724); Cetas, T, C. Tu: Phiveica!l  axjx H

e e g © ———— s




& oL yoal Ertects ot Nonenizing Etectromagnel:c
Fac aren Vi, Ourcoer 1983

Nussbhaum, G. H., ed. (Amerfican
AN hvsics: New York); American Assoc, of

Pasicises i Medicine, Medical Physics Monograph
FoOMN= kg 1UR2 (3S refs).

Mecbanisms of  interaction  between radiofrequency
(=FY raitation and biological tissue are reviewed
Prisviv, RF fields are coupled to biological mat-
ror either in a capacitive mode in which RF current
ris~es from one electrode to another through through
titssae Interposed hetween electrodes, or in an in-
ductive mode fn which current flow results in tissue
placed within an alternating RF magnetic fleld., Fx-
s« are presented {llustrating each of these
vs of RF heating as used for clinical hyperther-
mia. Phantoms are used to illustrate power deposi-
4o patterns in heterogenous materials. Tempera-
ture distributions observed in clinical situations
are aualltatively compared to these power density
distributions. Work {s in progress {n the labora-
cand c¢linical evaluation of newer techniques
using mignetic induction. These Include the fol-
luwing: 1) A coaxial pair of coils (Helmholtz pair)
tfer heating by magnetic {nduction. Careful posi=-
tioning of the coils is necessary to result in a
maximum eddy current density passing through the
tumor; 2) Ferromagnetic implants used In conjunc-
tion with rthe magnetic Induction technique to pre-
furentially absorb energy from an applied RF field.
The tissue in the vicinity of the implant is heated
kv thermal conduction from the hot seed rather than
by direct absorption of energy from the magnetic
field; and 3) Curie point seed heating. These
rewer techniques may extend the usefulness of RF
heating {n clinical applcations.

M

07453 CLINICAL APPLICATIONS OF HIGH FREQUENCY

METHODS FOR LOCAL TUMOR HYPERTHERMIA.
(¢ng.) Corry, P. M, (Dept. Physics & Developmental
Therapeutics, Univ. Texas System Cancer Center,
Houston, TN 77030); Barlogie, B. In: Physical As-
pects of Hyperthermia. Nussbaum, G, H., ed. (Amer-
{can Inst. of Physics: New York); American Assoc. of
Phvsfcists in Medicine, Medical Physics Monograph 8:
307-328; 1982 (10 refs).

Merhods operating at frequencles in the high fre-
arency (HF) spectrum (3-100 MHz) to induce local or
reglonal temperature elevation in human tumors are
reviewed. Criterfa for an ideal system are pre-
sented and compared with methods that have been or
can be used, fncluding capacf{tive dielectric heat-
t{ng, magnetic {nduction heating, HF currents from
fmplanted electrodes, Fferromagnetic {induction and
hvgteresis, as well as the use of phased annular ar-
rays of radiators and folded dipole antennae driven
at 431 MHz. Although there {is no single method
available which {s itdeal or which will facilitate
hvperthermia {nduction in a wide range of tumor
<tzes, histologlies, and anatomic locatfons, the
work to date has provided guidelines for systems of

Cuy
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acnulstition and storage; operator inter- R T
1 : tatlure/error-checking. The inductiun S
subsuster vonsists ot the power source, power mon- oo tuins .
recring and aepedance matching network, and the ap- G e o e
Catotse AL MW frequencies, the two types of ap- S be ot nd e
piivator commonly used are direct contact external e ar tre

toators and implantable {internal radfators.

The ' svstem developed at the University of
Mireland Shispital is described is an example of an e
inregrated . safe and reliable unit for MW-induced . .
Pvivrtters iy tor cancer treatment, ' N ,
v
. UNITED STATES RADTATION SAFETY AND REGU- . oo s O e
LATURY CONSIDERATIONS AND PROCEDURES  FOR O U ST e )
SADUOFREOUENCY HYPERTHERMIA SYSTEMS.  (Eng.)  Bas- Somtetie ot die s
sea, Mo 1. (Bureau Radtological Health, FDA, Rock- A CUileln s . .
ville, MUUURATY, Coarley, R. Fo, Jr.  In: Physical
At perthermia, Nussbaum, G. H., ed,
e loan .t Phvsics: New York); American
feeoee s o Plysicists {n Medfcine, Medical Physics
Voogtapn M2 u2s 1GRY (15 refs).
“adporreaency (RF) radiation may be effectively .
tilizsed to produce therapeutic heating in human
tiasnes, but strav radfation emfsgions from devices CHl Aspete ot piaoarc. e '
usieg this modality mavy expose clinical personncl CAmeriean . . R
2t the patient's non-prescribed tissue to rela- Amsoc. of [T
Civelw Bipl tiold strengths.  Studies of RF emis- Monegraph niar - as,
1o trem o sbortwave and microwave (MW) diatherny
devices by othe Bureau of Radiological Health (BRM)
Pa.e leat ta g proposed standard for MW diathermy hecAuse of the nr m -
et ows cperating above 900 MHz,  The provisions of vrenent of ,,;(.‘;, [T S
e crapose ! standard fnvolve four basic concepts: doale plang oo, '-‘ . '
Ledsaye ot MW oradiation beyond the Intended treat- Che matihu, o :
zent ared iy limited to 10 mW/emd at a distance of I BRI o
Soem o frow the Jdlathermy unit, except in the treat- . .
ment team; regquired controls, indicators, RF power e
stabilirser- and centrols, and safety interlocks; T
heating ettectiveness {s required to be quantified snternal £ and Lt = .
througrn tests using standard phantoms; and a re- inoa twodim e fanal oo A .
aairement o provide the operator with sufficient Buman snbjects cua e al oot
ictormat{on th treat a patient with maximum efti- pracedure.  This 1w . .
oo oand vinimum leakage.  FPresent U.S. radiation TATIY wsetul for hweweres Paowe
satery standacds allow much higher unintentional Lakes into A R . ' .
Boman o expesores than do those in several  East it ferent Lissuen ir Lie . . . .
Fatopedr countries, but a trend to lower permis- field characteryati, o ooy
simie exposares 15 anderway.
TN THE PHILOSOPHY AND USE OF TISSUE~EQUIVA- S ANALY Do .
LENT  FLECTROMAGNETIC  PHANTOMS, (Fng.) DOSTY 1 L e
et .o 00 v, Radlatfon Oncology, Univ. Ar{- EEAT, RADTATION R .
soana dealth o cjences Ceater, Tucson, AZ B5724)., In: CFOA PHASE TT1 A ML
Physical Aspests of Hyperthermia., Nussbaum, G. RH., ANIMALS.  (Emi. b Sewndiins, .
ey TAmerican Inst. of Physics: New York); American Cacolopy, Univ. Ardcon . oo . )
Assoo. b Phvsicists {n Medicine, Medical Physics Tavsen, A RITIA) Moo, T
N phoAaal ARl LYB2 (44 refs). . P T P
Trnt ISR A PN E how
Pl Pty o Me o, :
“sue eanivalent phantoms for studies of Mouwouraph RiA0n o ue
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Haog.can Eects of Noniomzing Electromagnetic
Aacgrarvatt Ooober 1953

te resuits ot oa randomized Phase 111 trial to com-
pare the Lative etticacies of heat alone, radia-
Tt acene, and radiation plus heat to treat tumors

pets are reported. A total of 77 dogs and cats
with a variety ot spontaneous malignancies were
stratittied by tumor type and randomized to receive
tiwtapy. The heat prescription was 44 ¢t 2 C for
ioran l/wh, while the vradiation dose was 460 rad/
fraction [

T

lJ:wk tor B fractions. When the treatments
were combined, heat preceeded one radiation treat-
ment each week bv no more than 10 min., All but 3
ol the heated patlents were treated with 500-kHz
radltrequency current using parallel plates, nee-
dles, or a plate plus necdles; 3 patients with su-
perticial tumors received 2450 MHz microwaves., A
comparison of overall response rates showed that the
traction ot patients with no response was signifi-
vantiy higher for heat alone than with either of the
nther two treatment arms. The complete response
rates fur heat alone and radiation alone were sig-
niticantly lower than that for heat plus radiation.
Analvsis of potential therapeutic gain factors based
mometst desquamination as a normal tissue endpoint
futicates that larger values are possible for large
turers (> [0 ¢m3) than for small ones, In the heat
plus radiation group, response rates and durations
were dependent on minimum temperature monitored in
the tumor, Temperature measurements should be

mdde during each treatment, since predictable heat-
{ng patterns were not seen except in a few cases.
In patients treated with heat alone, there was no
correlation between minimum heat dose and prognosis.

n7 a2 BIOELECTROCHEMISTRY - ELECTROPHYSIOLOGY -

ELECTROBIOLOGY. (Eng.) Findl, E. (Bio
Research, Inc., 315 Smith St., Farmingdale, NY
11735y, In: Modern Aspects of Electrochemistry,
Bockris, J. 0., Conway, B.E.,, White, R.E. eds.
{Plenum Publishing Co:New York) Vol 14:509-555; 1982
(127 cefs).

A review {s presented of interactions between elec-
tric fields and binlogical matter, with emphasis on
transmemhrane potentials, bivelectrokinetic phenom-
ena, and surface charges of bfomaterfals. Topics
discassed include electric fields and ion transport,
cellular transmembrane potentials, potentials that
are yenerated in vivo by motion between blofluids
and cellular materfals in the cardiovascular system,
and potentials generated in hone and cartilage. The
authar presents results from {n vivo and in vitro
experiments to support the hypothesis that electro-
cardiogram waveforms are largely due to electroki-
net ie potenttals. Medical and blological applica-
tions include the use of electric fields to stimu-
late hone growth and limb regeneration, and electric
currents to induce electroanesthesia and to relleve
~hronic pain and eliminate pain during surgical pro-
cndures (e.z,, Iin dent{stry, gynecology, surgery,
nenrnlogv, and psychiatry). The surface charge and
surface energy of a material have bcen shown to &f-~
fect rhe abiltty of the material to absorb blood
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components and to be critical t« (hi
Electric currents or electri. t.:v:1
to facilitate passage ot ~ut-at.. .
bload-brain barrier, to int;uci

and cellular differentiation, -~ ric:t .0,
brane breakdown, and to joromoto .
0753 RISK/BENEFIT  ANAlL -

CASE. (Eng.) Stevecr, ‘.
Francisco Press: San Francis. , = -

A conference sponsured and s.; .,

Michigan Colleglate Inst.

and the National Sclence b o.unta:

ues In Science and Technoi . @0 .

1981 was the basis of tnis « | .. o
the problem of setting safely ~tu 0

to radiofrequency (RF) and mi t wa. -
through risk/benefit anal.si-

papers in the volume cover t(re -
origins and present state of :'w “a
fication of critical cost/ten .
cations of RF and MW encry«,
ty practices in the USSK a'd « v
tions; results of an inquiry =, '«

nications Commission on pote-t1.]

radiation; the costs of perveies

of MW radiation; a suggested uss

analysis in the MW debate; cust, ti-n, ia

the military; the dimportan.e ot *'v . .. .
environment; cost/benefit analvsio, ri- - -
analysis in the formulation ot jp revr. 0
nonionizing electromagnetic standatis a1 -
plementation; the effect ot extra-. .o ..

on MW research; science, ohjectivit. o . . -
While individually, the papers 11 1 :s :
vide no simple, correct resoiut:: :
debate, as a group, they cover the o

view that must be considered scri ue.. o 4 s
making, if consensus 1is to be 4. iow :
agreement and disagreement amony Ule
ticipants are summarized in an aprenc.ow.
0754 MICROWAVE AND RADIOFRE UENOY =2

(Eng.) Michaelson, 5. M. (lepr b 4
Biology and Biophysics, Sch. Mcedicine a et
Univ. Rochester, Rochester, NY). 1o N o o»
Radiation Protection. Suess, M. 1., ¢a. vhiv . K-
gional Office for Europe, Copenbtinien, e aiel, w:
Reglonal Publications, FKuropein Sorioe ‘

174; 1982 (375 refs).

The frequency ranges considered ate:

MHz for radio frequency radiant vt

300 MHz=-300 GHz for microwaves (Ma:. 4
has been made to delineate atcas
respect to biological eftects i yvaps 1o 7o
of knowledge. The review covers ¢t 0]
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Current Literature Radiaton vl 70 e -
Ceival priaviples; miological ettects and btealth field, VA 2000, i oamertoo
Sw U rosfromentation  and measurement ;. MW/ KE 1987,
S oLrees dare devices; protection measures and tech-
1 o sretevetoan sutdes and standards; and health
o R RN It is tecommended that the level pment This rep.cl pro.wider ar TR - [N
wornd additional o sonrees of MW/RE canosdi e tee plicartuns o1 rad: Tregae vyt e -
ceroteliy tollowed ang monitared, Consistent  ef thermia. RFK tas licitar: o o 0 RN
o Scoted tweomade toomindmiee the bopa tol theso fratd o gt cdan hedtl fle-a s v L } e
s 1 eS oon did the environoent, Cont i oiet g St ot water cuntent KOS
t [EREE SN 1 o N T the development M Netdoab gl ehes U omasnet | [ A -
~ o SRl ion o ant U tee standariisatyan b ome as e thE et severd, mechanisus, W g R .
oot ’\:\1“1«\; creater attention Shogl b Slveny Thee 310 ant F TIOR3 AU FYR DR SR N o . N
t e tavestication oY tundimental interact o ot Twpe bt e frradiated, These Lty .
Moosb oerersy o Wrth biobovtoal systems, MEe D vetaat tlity tn the o1 f
“ER Fart e rmore, Uhwe Syreny L ot Lo fomir
with 1o zing radtbal ion and e tre oz e
tredatment 1Gofedses  their =200 00 3 et
dosesn. Lowered toxictly is 1 fite e e s :
a ! wel eltective dose 1 T areee e RIS I
‘ = LESTTRIC AND MAGNETIO FIELDS AT PoWwkR With 1mproved thertapectic tastpre st o1 g
+ VENCIES, WITH  PARTICULAR  REFE t metry and a betler undersfandiay ! L. 0t Loy
AN o Mz, tEng.) Hauf, R, {Res. Inst. bHlec- anisms, the number of medioal ap; 1 P
chelowyv, Fretburg, W. Germanty). n: Nontontz- etfectiveness of RFRK shogi! 1 SERT tea e
wen Prorectinn, Suess, M. J., ed. (WHI-,
oot aal Urifee tor Burape, Copenhagen, Deamark);
- P okadhlicarions, European Serles Noo o
(hR refs).
U757 FFFECTS ofF 2, LOANT . “ RN
WAVES  UN CENEBRAL RN t
crie (v and magnetic (H) flelds are generated (tng.) Sanders, A. P.  (iuke Uifiv, et
vy v transnission svstems and wherever electric Durham, NCY; Joines, wW. T. Spoting T : A
. tv used, whether fn domestic activities, in Effects Research bLab., Research Triacg . tats, S
rr oreation, or in industry. Future power trans- Report No. EPA-600G/182-014, Gov sl Prepates
mitsl o0 onetwotrk voltages are expected to exceed the cooperation with Duke Univ., Durham, U v C-
jroesent level of 800 kV, and a transmission voltage trical Engineering. Contract No.o: &1 LI ‘
[ is projiected for the nvar future. 1In the {available through NTIS, Spromericld, Vi, o« K
wiarest of health protection, the effects that the No. PBRI-LIR9)3]:72 p.y 19¥2,
: 4 tields may have on man are reviewed. 1t 1is
vt det that many observed phenomena, particular-
Cv o owanges in behavior, attributed to the effects of Previous work has shown that levels of kew bi
i1 M fields can easily be explained by secondary cals in the energy production system of vat
etiecis which are not field-specific., Experimental are affected by exposure ta 591 MHr mictowave
wrydivs show that F fields of intensity up to 20 kV/ ation at 13.8 mW/cm2. The objectives of this
oot M Fields of intensity up to 240 A/m, whether were to detemine whether there are Mirect 73
caudividtually or in combination, do not constitute a wave effects an the biiloglcal seater 1wt
carycer to health,  Epidemiological studies of expo- they are secondarv to the hyperthermia proaduocs
v to B tields tn workers fn high-vaoltage substa- the tissue, to establish dase-response relal: oo
topes and on power lines have tafled to show any ad- ships for the effects, and tou juvestigate dtrteres:
voree tealtt effects, Yo mechanism ol action s frequencies of exposure and moduiation ot the oot
vt wherehy power  frequency tields can produce rier signal. The fluorescence of rteduced niootan
clrect effects o living organisms, and no specific amide adenine dinucleotide (NADH) {n tie rat hta
cumiorams have been detected 1in humans as a conse- was measured in vivo durfag exposure tuo the i
qies e of exposure to these flelds., E and H fields wave radiation, and adenosine -iphosphate Aalj
*d by rransmission systems up to 420 kV are not and creatine phosphate (CP) levels were mcasared

sodderad ro constitnte a danger to human health; chemically after exposure.
{- sa owe assamed that this is also true for ROO kV

gty ma

0758 MICROWAVE TESTING OGN MICr Vitios 00 1A
TIVE  EFFECTS (NTIS  TECH Noli). [T
" S5 ICAL ARPLICATIONS  0OF  RADTOFRENUENCY - Dept, of the Navy (Washington, M. write Siie b
RADTATION HYPFRTHERMTA (FINAL R¥PORT Jan- {nformation about Tech Notes subsoriptilos g s
oM. abkne.y Kiel, I. L. (NSAF/SAM, Brooks {ssue packages avatlable, lavaiiabie tbo 00 i
AT Feport Neo SAM-TR-82-3R, Oct A2, Con- Springfield, VA 27161, Document N Pheo o o

fooee NeL 28T v, lavallable through NTLS, Spring- p.; 1982.




s ittecrs of Nomenwning Electromagnetic
Ll Qctover 1983

Ttle it v b sammarizes 4 one-page announcement of
teoraol ¢y asailabhle for atilization., A single, 15-
. ¢t 24%0-MH2 microwave radiation is suf-
tent o rTeach a threshold that stimulates a sig-
LAt otactease o mause  splenic B lvmphocytes
medifre el surface receptors for the third compo-
crocasplement , according to recent tests. They
that the cffect of ahsorption of multi-
teshold quantities of energy was cumula-
“ided the exposures occurred within 1 hr of
For addittonal {information, contact:
rology Transfer Fact Sheet. Code E4ll, Na-
Vol nurface Weapons Center, Dahlgren, VA 224485 re-
Teroto N T0SOLYTN,

(SR HYPERTHERMIA TN RHESUS MONKEYS EXPOSED TO
A FREQUENCY (225 Mdz) NEAR WHOLE-BODY
RESINANCE.  (Eng.) Lotz, W. G. (Naval Aerospace
Medical Res. Lab., Pensacola, FL 32508). Report No.
AME! 1784, 1 Jun 82, Contract No. FS8524; MF5852-
: lavatlahle through NTIS, :pringfield, VA
22iAy, Document No. AD-ALIR 364):13 p.; 1982.

txpasure »f  Rhesus monkeys to 225 MHz radfation
tsed qevere hyperthermia at power densities > 5
md emS (2.3 W/kg). A comparison of body tempera-
ture responses to exposure at two frequencies, 225
44 1090 MRz indicated that the resonant frequency
MY is gt least 2-x more effective {n causing
s“ermta than the higher frequency, even after
satdesqttons of specific absorption rate (SAR) are
st i the analvsis. It was concluded there-
¢ ¢, trtat the effects on Rhesus monkeys of expo-
ire tooa resonant frequency (225 MHz) were sub-
wrantlally greater than what could be predicted
bawed upon stralghtforward comparisons of dosimet-
rie intormation {SAR) and the effects of exposures
y muen higher frequency (1290 MHz).

Th HIOLOGICAL  EFFECTS  OF  STATIC MAGUETIC
FIFKIDS: A SFIECTIVE REVIEW WITH EMPHASIS
SESSMENT.  (tag.)  Fasterly, C. E. (0ak
ab., TN). Contract No. W-7405-ENG-26.
real bakie through NTIS, Springfield, VA 22161, Doc~
et N, DERY-013ISN] T8 poy 1982,

Rather than focusing on literature per se, the cur-
ront sty Aetermines the statos of magnetic field
informatton thar i applicahle to risk assessment.
oo o atrempt {s made to fdentifs hath the lit-
cvarore that Is o asefal to o the goal ot tlsk assess-
mert and A tramewort witnin which risk assessment
~ertacatagtes can o be derived, From this selected
recfew, ft 1s concluded that three areas exlist for
Wi hoadeguate information can be  fooanrd to hegin
el lidng: disease Induction, reproduction and de-
cedapment . and cardiovascular response,  The first
P o are sapported by o4 comhination of positive and
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negative findiugs and tihe Ls-t
technique which utilizes tre oy
principle of tlow retarction
fiuid moving through a payret ..

0761 MECHANISM OF  ELECTroM r -
FECTS OF THE NERVOU. sYSTEM 0o 0t
TAL SYSTEM AND PRELTMINARY RESULTS), ok, Ty -

bell, N. L. (Naval Ocean Systems Center, san "l |
CA 92152); Brandt, C. L. Report Ni. KN S7-Th-r s,
July 82, Contract No, ZRO00AL. L, P e
through NTIS, Springtield, va 220e1, oo 000W
AD-A117 527]:68 p.; 1982.

Effects of high-level elecrtromapgnetic =M cnerg
on living nerve tissue were assessed
individual nerve cells of the marine yav o

lysia californica to microwave radl .. Sl :
10~300 mW/cm2,  0Of the 84 cxposed ~wll., Voowedd
inhibitory responses and | stowed wxcitars o re-

sponse that required 6-82 min tn deve
case, the cell returned to norra: i
70 min of removing the EM fic T
the data collected that Interactic: HEER
with the electrical activity af nerve celle o0
ist, and that this interactior {s nat twat-:e
tinderstanding the mechantsm P N S A
will provide a valuable tool {1 tetors?
ards of nonionizing EM encig. ol
satety limits ot exposure.

0762 ANNVAL REBYT, .
EFFECTS,  BIKEA X A
(FISCAL YEAR l4rody. (Ing.’ .
Health CFDA, Voowvtlle, MY W v v om0 O
HHS-PUB, Mar -7, Dav s
Piecd, VA Q2001 Tocument -
fasl,
The Divisfon of Biolopica. v o0 ¥
ological Health, plans, . W&o ¢
demtologfcal and experimen i ‘ '
fects of bhoth iontziny aud 1 .

fncluding x-ravs, radt pharmace { e
ultraviolet Iight a-d
al and extramural epidemi-los:
tory Investivat foas et e o - o

1 i R .
LI R Yoo

Hterature, the Jivisian oo 0 a1y

qess the health fteta rewn -, oo . - .
radiation.  This report e o

completed and in provress tor the e gy

199 through 3 septemhs v DM

related radfation rescaveb and e i e
larly as it conceras the hio oo, A

sure to electronte prodoact ~,
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IR INTERACTIONS OF RADIOFREQUENCY RADIATION
WITH NITELLA: ELECTRICAL EXCITATION AND
PERTURBATLON OF THE CONTROL OF CYTOPLASMIC STREAM-
ING (MASTER'S THESIS). (Eng.) Wong, L. S. (Air
Force Insg, Technology, Wright-Patterson AFB, OH).
Keport No, AFIT~NR, Mar 82. {available through
S, Springtield, VA 22161, Document No. AD-ALlS
94 po; 1982,

Radiofrequency radiation (RFR) of 0.5 Hz - 2.5 GHz
at field strengths on the order of 10 V/em has been
shown to interact with isolated Nitella internodal
cells {n two separate and frequency dependent man-—
ners. At trequencles up to approximately 10 KHz,
RFR acts to direct!y excite the cell membrane, elic-
iting an action potential and halting cvtoplasmic
~treaming. There {s no reason to believe the RF in-
duced action potentials and accompanylng sircaming
cessattions occur through a mechanism differeat 1rom
that which results from conventionally applied ex-
citatory stimuli. Microscopic observations of the
streaming in cells exposed to RFR gave no evidence
of direct action by RFR upon the mechanism which
generates the motive force., Streaming alterations,
however, did indirectly indicate the existence of
a fietd induced disruption of the calcium ion re-
lease which normally occurs upon membrane exclta-
tion. 90 the basis of these observations and pre-
viously reported theoretical models of RF interac-
tions with blological systems, a molecular mechanism
for the electricafly mediated release of calcium iun
is presented.

OPEN-ENDED COAXIAL EXPOSURE DEVICES (PAT-
ENT APPLICATION). (Eng.) Burdette, E.
C. (Dept. of the Air Force, Washington, DC)., Re-
port No. PAT-APPL-6-357 442; filed Mar 82. [avail-
able through NTIS, Springfield, VA 22161, uvocu-
ment No. AD-DOOY 487];24 p.; 1982,

0764

A device for, and a method of, delfvering a known
amount (i.e¢., a dose) of electromagnetic energy
radiatien in the radiofrequency/microwave frequency
range to a specimen of organic material (e.g., a
cell and/ur o tissue culture), and thereby exposing
the specimen to the dellvered energy., The device
vomprises a4 source of the desired electromagneti.
energy to which is electrically connected a coaxial
cable having an open end which terminates {n a cen-
trally located aperture of a circular brass ground
plane piate to which, {n turn, is electrically aul
mechanically connected to a metallic ring which iy
pistttoned such that {t is equidistant from the ap -

sreare o which the encryy-radiating open end of tie
coaxial vatle 1s located, A circular culture disn
which {s postitioned over the aperture, within the
metal e ring, and o0 the ground plane plate holds

the specimen of oryganic material which {s exposed v
the enerpv radiated trom the open end of the coaxial
cable.

o
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Bead e s
0n7h5 KEVIEW OF 00 T b
T: ;
nier, W. muliicati -
ont,, Canadi). Spensered R
Report Noo CRC=TN=71 -0 oo :
NTIS, Springtield, va
1981639 oy 1982,
,

The factars that Contrab: Loow o
when video diapiey tersnis T .
into the workplace are Yoate . e
trom field cexperiaents fnoi.ate T
ergonomle factors and Yon haracterist
tribute to Teperts [ S CENEEE RS S S B RN
specitically, reports ot visool ieoomin
cated to improper amblent oy ol twh s
nothersome tetlectrons and ¢ onlrast fat e
display quality, and opihthoim Tl H
Heports of muscle pain anc 4
puor woTkE=station Jdesiva rao
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Yorcarms aad wristso Ui I8 ,
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Biological Etfects of Numonizing Electiomagnetic

Radration VIHI(15. Cctober 1983 Current Literature
1. Contract No. MRO4I108; MRC4IN8CL. [availlable assessment.  Pulsed MWR exposurs . aor.
through NTLIS, Springfield, VA 22161, Document No. zone of an anechoic chamber at an averas.:
AD-ALIR 821}:15 p.; 1982, power density of | mW/cm (PRF=30 ‘wu.,
width). After 2 replications ot the .« .
ments another CDZ duse-respotise tunotioo
Microwave-{nduced developmental effects in insects ated. This was followed by 3 mare 0l .
have been studied at several laboratories during lications the first of which was carri. .
the past decade. Results of the initial experiments averaged incident power density of | me
were interpreted to show a so-called nonthermal mi- creased rates of response for the CLZ -
cruwave ettect, bul as more studies were conducted MWR treatment were demuastrated reistive i
by varfous investigators, a predominantly thermal CDhZ dose-response functions in & of " ratc test.o,
eftect appedred (o be the best explanation. Thas However, the dose-Tresponse functions tor CL, o,
report presents the results of a comprehensive se- that were generated following this appaieit -, -
ries of insect irradiation experiments including a gy showed tne same Shift in response rare. +ore R
riygorvus statistical analvsis of the data. Statis- 8 mW/cm? pulsed MWR combined with CDZ alss jor et oo
tical analyvsis shows no microwave-induced effects data similar to the | mW/cmd post-Mwe exjpos it
for exposure of up to 4 hr at dose rates of 63 4/ dose~response tunctions for the te
/R, Irradiation at higher intensities (102-126 Thus, an earlier demonstration of s.ic: e
W kg) did priduce statistically significant effects CDZ and MWR could not be replicated.
when applied cver a 2-4 hr period.,
0770 SUBTLE CONSEQUENCES OF RX1uS k- : wr i
tind THE EFFECT OF PULSED MICROWAVES ON THE MICROWAVE FIELDS: ARE THERE o= sirey)
BREATHING OF MICE. (Swe.) Criborn, C. EFFECTS. (Eng.) Llovely, R. H. (Biocele.': »a. -
0. (Foersvarets Forskningsanstalt, Stockholm, Swe- {cs Res. Lab., Univ. Hosp., Seattle, Wwa “=.+ ., .-
den); Henriksson, C, !.; Clemedson, C. J. Spon- zumori, S. J. Y.; Johnson, R. B.; tuyv, a. w. ir.e-
sored by NASA, Washington, DC. Report No. FOA-C- pared in cooperation with Battelle Paciii. :
54032-H2 HY, Apr  Rl. lavailable through NTI1S, west Labs., Richland, WA, Biology Lept., o oo
Springfield, VA 221al, Document No. N82-22873}:20 fornia Univ., Berkeley, bept., of pPsv.tol oo, -
pe; 1981, tract No. NOOOL&4-75-C—{4h4,. lavai.ab.e tor 0
NTIS, Springfield, VA 221b), Report e ALAD
169/31:53 p.; 1983.
With thw use of a speclally constructed microwave
generater, mice were exposed to microwaves synch-
ronfze! to the different stages of respiration. When we speak of subtle consequences of or,ousre W
Frequencies other than the respiratory rate affect mean only that the effects were ohserve? fn i 7=
the volume and rate of respiration in shorter in- sence of changes in core temperature ¢ v ricr. -
tervals of exposure, Even though the animals were wave erposure. When we measure the diftr:ivo.oy
not heated at the low average effect, approximately core temperature consequent to MicTowdve > o
ImW/cm? during exposure, a change in body wt was we are witnessing a breakdown of thermoresaiat
measurable. These results indicate that the thermal mechanisms. Short of this event, the eanpased s
energy bhalance in mice is somehow atfected,. ject makes a number of thermoregulatory a i me:at
ic accommodations to maintain a constant oty -
perature and to deal effectively with *t}o ooy
being depasited in {ts rtissues. Ilone Tarcoe
changes should interest us for thev e " w0 0
n7a9 DOSIMETRIC AND  BEHAVIORAL ANALYSIS OF consequences of exposure tu weasn miorowae Ti. .
MICROWAVE-DRUG SYNERGISTIC EFFECTS ON The long-term accommodations, whici o+ o o
OPERANT REHAVIOR IN THE RAT. (FINAL REPT. Sep 79- chronic exposure, can lead to 1 number o0 3
Dec 81)., (Eng.) Lovely, R. H. (Battelle Memorial ing effects some of which are described o a. .
Inst., Pacific Northwest Lab., Richland, WA); Lund- fundamentally different tvpes ot expori~ .
strom, D. L.; Phillips, R. D. Contract No. NOOOI4- tocol were employed. In Experiment (A, .- fooeo.
79-C~NR19. [available through NTIS, Springfield, groups of male rats were efther exponea = e L.
VA 22161, Document No. AD-A115 115):26 p.; 1981. posed to 915 MHz microwaves tor i hro o
to 4 me, Io Experiment [B, indej«ade
rats were similarly exposed, or ~ham-.s; o
Five male Long-FEvans rats maintained at 80% of their 2450~MHz microwaves for {o hr ‘nppght tor oo~
} free~feeding wt, were trained to bar press for food Experiment [T, using a ditterent @i [
reward on a l-min fixed-fnterval (FIli) schedule of pregnant temale rats were exposed o :
reinforcement. Once stable FIl baseline response 19 days of gestation. Control yprowg . w g e
rates were established dose-response functions were sham-exposed or served as cayed conti o, D
generated for Chlordiazepoxide HC] (CDZ). Subse- focus of the studv attended to assessment ot :
quent treatments with CDZ were followed by 30 min functions and the developmental status @ o o1
pulsed microwave radiation (MWR) and FIl behavioral rats' progenv.
49
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Lroup o ftour svcial subjects were o hiieg Ty e -
Eug.) Greengard, b, Seoutheastern Center tot Elec-
[4 Y »

posure tactlite. An fnitial  pre-es: T <
trical Engincertny Education, Ine,, St. Cloud, FL); Aallowed data to R yathered N R TV i
Douglas, W.o Wey Nairn, A, Cop Nestler, B. 0. Rit- betore any clectole tields were toraed! o B
chie, 1. Mo Prepared i cooneration with Yale Univ, 11at (post-vxyonute) poriad 1o11 i oo o e

New Haven, (T, lept. of Pharmacologye Keport No.
SAM-REVIEW-2-82, Jul B, (Cantrace No.o FIialS5-78-D-
Ont Ty 7737 0L, lavailable throueh NUTS, Spriag-
tleld, va 2llel, Doonment Noo AD=§ore 372,31:117 po;
1942,

period.  For the tirst experimental oo
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Electromagnetic radiation has heen reported tp al-

ter severdl aspects of nerveus svstem fuasction,  Au-~

thors have clafmed eftects ot radiation on calcium AR it N
etflux from nervous tissue, on thermoregulation, on W T ,
the bload-brain barrier, and on several other as- SAIM . Ly,
pects  of  hrain  function, inclading  behavioral, Strand, . G
eleceraphvsiological, and neurochemical processes. Kichiand, WA': v rnethy, . s, tea .
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S:o0logical Eftects of Noniomzing Electromagnenc
Ragation Vili[1), October 1983

Research conducted during the contracting period
has involved a continuation of an investigation of
the {n vivo effects of exposure of Dutch rabbits to
electromagnetic pulsed (EMP) flelds and an in vitro
study of the effects of transient electrical and
electromagnetic fields on blomembranes. Phenome-
nological studles of the effects of EMP exposure
of Dutch rabbits have been undertaken in an attempt
to characterize the nature of the alterations 1n-
duced by such fields, whereas the biomembrane stud-
tes have been directed toward a mechanistic under-
standing of field-induced alteratjons io biological
model systems.

0783 INVESTIGATION OF THE BIOLOGICAL EFFECTS

OF PULSED ELECTRICAL FIFELDS (ANNUAL PRO-
GRESS REPT. NO. 2, | Feb 76 - 130 Jan 77). (Eng.)
Cleary, S. F. (Dept. Biophysics, Virginia Common-
wealth Univ,, Richmond, VA 23298); Hoffman, R.; Liu,
L. Contract No. NOOO14-75-C~0334. [avallable
through NTIS, Springfield, VA 22161, Document No.
AD-AN91 B813/6}:74p.; 1977.

The investigation of the effects of pulsed electri-
cal flelds on mammallan erythrocytes indicates that
such flelds produce transient pores or channels in
the cell membrane as evidenced by the release of
tatercellular potasstum ions and hemoglobin (and
perhaps other 1intracellullar protein molecules).
The release has been found to be strongly dependent
upon the duration of the electric field pulse as
well as the amplitude of the electric field. Sig-~
nificant {ntracellular potassium release occurs un-~
dar exposure conditlons that do not result in re-
lease of protein molecules, suggesting that the
size of the induced pore is dependent upon the in-
duced fleld strength and the duration of the fileld.
The mechanlsm of dielectric breakdown of cell mem-—
branes does not adequately account for these re-
qults. The results of studies of the relatfonship
of fleld strength and pulse duration for the rup-
ture of an artificfal bilayer lipid membrane (oxi-
dlzed cholegsterol) indicate a dependency on the
pulse duration that 1is consistent with the effects
upon cell membrane permeability. The in vivo stud-
fes have involved the exposure to Dutch rahbits to
repetitively pulsed electromagnetic flelds in an
FMP simulator. Such exposure has not been found to
result in significant alterations in a number of
phys{ologlcal response variables including the dur-
atlon of drug induced sleeping time and serum chem-
tstry changes, although there {is some suggestion
(nonsyatistically significant) of a post-exposure
{n-rease {n certain serum enzymes.
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Q7R84 THE EFFECTS OF ¢
THE ECG DURING A

TION, (Rus.) Koldaev, V. ¥, (00

divostok, USSR). Farm 7

(12 refs).

AMINE ANl 4

LI EEN L

The protective effects ot analeprts il ot
ic drugs during acute wmicrowave (Mu: [
length) irradiation were studied an rardoe
bino mice. The animals were subiected !

MW exposure at 37.2 J/cm (for 16 ming, - .-
(for 12 min), or 75 J/cm2 (for 20 mir). ‘ene i
after irradiation, the animals recefve! & -
injection of cordiamine (25, 51, 100, 1

or mesatone (5, 10, 25, 50 ar 1o my ey

mals were follwed up for 3 wk. The optin

of cordiamine and mesatone that provice: o .
increase in the survival of MW~irradiate: -
100 and 10 mg/kg, respectively. MW frradiat.
duced a transient dose-depeadent incteass
temperature and decrease in pulse rate o i
ECG examination showed marked elongatinn

and PQ segments fn mice frradiated at °%.»
J/em2.  Administration of the drugs cnhan

MICk WAL I

ization of the ECG changes induced by Mw rad:ia:.

a785 WEATHER RADARS AS A SOURCE OF  ~'bire

FREQUENCY FLECTROMAGNETIC FILELDS Ak
PROBLEMS OF ENVIRONMENTAL HYGIENE. (Rus.

skii, Iu. D. (A. N. Marzeev Res. Inst. e
Community Hygiene, A. 1. Voeikov Chlef e,

Observatory, Central Aerological Observator.,
USSR); Nikitina, N. G.; Tomashevskaja, !. ..
favko, F. R.; Zhupakhin, K. S.; Turmai.’,
Gig Sanfr (2):7-11; 1982 (7 refs).

To evaluate the potential environmental ar
hazards of weather radar generating supevtiis
quency (SHF) electromagnetic fields (wavc
of 0.8, 13, 10 and 17 cm, power flux oo
1‘6,000UN/CN2) , rtandom-bred albino raty wot:

jected to chronic 4-mo exposure to SiHE th.o
Bioloyi e

115, 60, 40, 25, 10, and 5 uW/cml.
fects were estimated by behavior reactfons,
cal endurance, bhiochemical and immunolopti. ..
meters. FExposure to SHF flelds at 11 .
uW/cm? resulted fn a 1.5- to l.i-told inites:
the threshold of galvanic skin response o
decrease in physical endurance. At power

sities of 40 and 25 uW/cm', the aunieal-
changes in the reflex latencv. Fxposue
fields at 115 and A0 oW/ cm? caused indu:

cholinesterase activity, increase 1n set -
plasmin activity, a s{gnfflcant Inoreas

urea and nitrogen levels, and a decreas
glycogen levels. SHF fitelds at aooan’
resulted {n the {ncrease In adreoalfne oov

the hrafn and {n the adrenal glends,
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f Ter HY T RVALPATEON b S-mm BLECTR MAL r I : isd T . .
H Ne LU FIFIDS . (Rus ) Dumansxii, To, D, b exmpnnte Loopmlorowee it
f AL NL Matzeey Res, fast, General and Comm 10y Hve
e, ten ) TNNRY nashevskata, Lo AL Gy Santt
R A S R
THA TNCTPNCe b [Llap st
The ot bohazards ot Repm o electromagnet - WORKERS EXPosth T
{ Tl t vy weather radars were studied WITH SHE ELECTROMAGNETIC FIE! [
tooalhicy rats. Datly exposures to EM firelds were S, (Res, Inst. Industrial o
carried ovt At power densitles {(PD) of 140, 100 and Disedases, Ukranian $ Ministry Fubi:
AU eme {12 br'dav for 4 mo). The biochemical ¢f- USSR) . Oig Sanit (9):93-94; YR 14 retsy.
tects of exposure were estimated by blood urea and
restdual nitrogen cencentration, liver glycogen lev-
els, blood cholinesterase activity, serum cerullo- The health hazards of combined vxpossre to
plasmin and transferin concentrations, and succi- rhivh freguency (SHF)  clectromapnetis
nate dehvdrogenase and cvtochrome oxidase activity studied 1n wourkers 10 the electronlo:
ta liver and hrain mitochondria. Exposure te PDs Analvsis of the incidence of
of 1w and 1 uW'vm< caused an Increasc in blood disorders {n worrers exposed U5
urea levels, inhibition of succinate dehyvdrogenase or in comhinaticon with €HE fie
and cytochrome oxidase {n liver wmitochondria, and or slightiy greater than
1 inhititton of blood cholinesterase. Exposure to a sure levels) showed freg
PO of 140 uk’em? fncreased the residual blood nitro- of apretite, and epigastri . vt
ven level, decreased the liver glycogen level, and chiranic gastritis, chrornie ¢ .o
& increased cerulloplasmin activity., The most marked uleer, and duodenal ulcer fn worrors M
i changes in bischemical parameters were observed af- lead vapors alune was sigrniticantis tra
: ter exposure to 140 and 100 uWiem? flelds for 3 and that in workers exposed to SHE fieids o
! 4L oma. Exposure to the 60 uW/em? field fafled to in- combination with lead vapurs., The T
\ e chiing in rat metabolism. feature of exposure to SiF ields alone was ‘ovio-
acid wastric secretfon, wompared witl raoperasniicy
* Atter ex, »anre to cead vanors al
i
' "TM HYGIENTC EVALUTATON OF THE BIOLOGICAL EF-
FECTS OF NONIONIZING MICROWAVE RADIATION.
“Rus.) Beleckrinitskii, V. S. {(A. N, Marzeev Res. ARE-T] OF  MIOR WALY £
Tnst. General and Community Hvglene, Kiev, USSR). THERMAL TNTENSITY AND THEIR BYOI-NIO
Sty Santt (A):32-34; 1982 (7 refs). PECTS., (Rus.) Shandala, M. G, {A. N. Marzeev

Inst, General and Communizy Hyglene, Kiev, USSE
Antipenko, ®. N.,; Koveshnikeva, 1. V menenko,
The results of studies on the biological etfects of O. 1. Gty Sanit (12)Y:38-41; 1982 (17 s).
centimeter-hand electromagnetic (EM) radlation are
summacrized. A Luch-38 generator (wavelength, 12.6

©m) was used to irradiate experimental animals in To evaluate potenti{al genetic hazards of wiorowave
an anechoic shielded chamber, at ower densities (MW) radiation of nontherma!l intensities, male
ranging from 1~5 uW/cm? to 500 mW/cm<. Rats exposed random-bred alhino rats were irradiated with M
‘ to low power density EM radiation (1-50 uW/cm?) ex- generated by a Luch-58 apparatus (2,375 MH2) at
hibited a mild increase 1in succinate dehvdrogen- power fiux densities /PFDY of 1% oW cnd 07 v odas
ase and glucose-6-phosphate dehydrogenase activity. for <5 davs), 50 uwem? (7 hrfday for 4% dave), and
Chronie exposure to EM radiation at 10, 295, and 50 SO0 uW cme fsingle 7 hr exposure). Ore & after
uW em? (3 hr/day for 2 mo) resulted in dose-depend- terminat fon »t exposures at {0 uW vml, the animals
ent changes 1in the ultrastructure of brafn cells. were subjected to x-irradfatica (12.9 mfi‘kgd). On
Single exposure to EM radiation at 500 uW/cm? caused day ? after MW and x-{rradfations, the rats under-
{amage of mitochondria, endoplasmic reticulum, cell went partial hepatectomy, and the liver speciments
raclet and nucleoli; the structural damage was as- were sublected tou cvtogenetic analvsis. A single
snriated with an increase 1n enzyme activity and exposure to MW oat PFD of S00 uW cme did onot in-

srhanced synthesis of glvcogen, DNA, and RNA. Sin- crease the oumber of cells with chromosome aberra-
vle exposure aof cats and dogs to EM radi{ation at tiovnse {1kn. %, compared with 17.7% qn cortrolgy,
i or 400-500 mW/cmY resulted in marked dilatation The incidence af  chromoeame  aberTtat foos mate
of binnd arterioies, enlargement of finterceilular subieoted 1 chronse s MW drradiaticor st e ome
space, marked decrease in collagen level, demyelina- wis e Yower tlan octhat in the conrroos O7 1Y and
t{on and vacunlization of nerve fibers, and changes P, tespe tivelv), Preliminary wore to MW
tr the size and shape of various cells., These find- Al 1 G ome redieed the dacidesce of chromosome
ings tndicate that histochemical and ultrastructur- aborratioao-s indu o ed by x-ravs, The rats suliected
Al parameters are highly sensitive to EM radtation te chroantc exposare atoa PFDe AN
and that changes {n these pardameters can be used {n a bl gl dsrribgrian . Yoroaen o ome AL e
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risrov Central Inst. Travmarology and
Moscow, USSK). Ortop Travmatol Fro-
1982 (21 refs),

STIMULAT D
VoAL (N
Srthopactt

tez W 2Vi0

The potential vse of weax eloctric currents to stim-
ulate bone regeneration was studied {n rabbits, An
CL9-cm osegment of the radius was resected and plati-
num wire electrodes inserted between the bone frag-
ments. Electric stimulation (R-10 uA, l-sec pulses
with intervals ot 3 to B sec between the pulses) en-

i
hanced formatfon of the bone callus. Mineralization

3¢ the mone callus reached levels comparable to in-

ract & "% davs after the fracture compared with
Pome in ostral oanimals. Radfonuclide studies {n-
Poated rrart electric stimulatton {ncreased accumu-
Detoar st stsr o the region of hone wound., Elecs
oo micreseone oxamination of the callus tissue {n-
ftraread entanced cell proliferation and predomi-

ceond o anteoblasts. Rlood flow determinations
showe !t waha Slood flow veloctty due to revascu-
Tarteard =forhe hone wound reglon,  Improved bleod

supriy o was associated with {ncreased ATP concentra-
recaviv actd levels, and redox potential,

rion

LT OF WIDE-BAND MODULATED ELECTROMAG-

T FIELDS ON WORKERS 0OF HIGH-FREQUENCY
N THANGES,  (Bul.) Dimitrova, M. (no af-
tilfatinn given); Dobrev, B.; Kirtakov, K.; Kirkov,
Vi Panow 7.; Nakova, L.; Izrael, M.: Khadzleva,
Tor Toetotava, L. Kostova, M. Probl Khig (7):21-
JA bims U reta),

gp

Healith hazards of radtio-frequency electromagnetic
‘lelds (RF EMF) were studied in 82 workers (60.025Y
average age 35.1 vyr) at an internatfonail
celerhone exchange., The workers were exposed o
=i itude moduiated or polsed EMF with freguencies
4 XHz t 12 MHz: the average Intensities of the
wlectriooand magnetic components at the workplace
e Ce v/m and 0,5 A/m, rtespectively. The
maxizie {otensities were 29.4 V/m for the electric
sot oad v A/m for the magnetic component.
The werrers who had an occupational expasure o
showed elevatea blood pressure, headache,
tativae, freftanfiity, Yvperesthesia, neurasthenia,
mens roation disorderd, inhinftion of  neatroptil
phago viedts, a decrease 1y the evvthroceyte count,
ard A decrease  din geram alhumin coancentrations,

W

it . .
Lt . P , i Y.
ST L -

. KRN . P .\ 4 - .
al e [ S . - .
Tty et N -
STeost 3 i a S
tis weTe frradfated witt of g
Ry the NOPK-dmoapparatus 10
tens ity i LT e Vo, cd A
tutal durattuns of expusure ot 13 Tie
ettects of FMF were esptimated by in
electrical astivitey ¢ the Cortes oand oy
changes  in heart Tate, e hv

(FEGY showed that adult rabbies ass aned the S-2-iz
modulation rhoethm ot EMF; the erte ! :

modniation,

wounced for oa
adult rabbiss, the
did not ass i ime i
cardiographi s hio analvsis
Sure to 9-R-Pe #ME gt drntensities of o I1.0-0 0

ioputentials 1

aticn rtoothm,

weld trat

resulted {n a miid decrvase {0 the Teart rate,  Fx-

e e I

posure of old rabbits to Heder
induced extrasvstales,

i7a7 ANATYSIY 0F
Toilrar FERECT

OF MICREDULSATION

IN A RA
(hal=1m Ned. o (3
tion givend; Temur'lants, N.
“3:11e-128 1982 (L2 refe),

ts. ) Makeev,

A

Ta evaluate hiological actfvity of short-perioc os-
ctllat{eons ot a yeemagnetic fteld, randon-hred wal.
rats were exXposed to o an alternating magnestc tiold
(AME)Y gererated A NOPK-3m apparatus  (intens
of 8,10, S and S, gamma, rectangular or sine-mods
ulated pulsed with Jutv factor ot 7.5), Bielegical
vffects of AMF were estimated by bhleod cell oner

and the functisna.r characteristics  o:
Slood neatrophils,  The bialoglcal activiiy of AMF

perIipteral
depended upon {es frequency and Lvpe o woduliatl

Exposure to AME al 0002 Kz resulted o marked
crease In  peroxidase, alraline phosphatase, and
cati{onic protein concentrations, aw increase in the
phagocvtic index, and an Increase {n serum pdeoma-
Riobulin levels {ndivative «f enhanced nonspecitic
resistance, FExposure to AMF at B Hz was assoclated

with a Jevrease {n all histockem!-al irndices, a de-

crease tn the phapocvte Index, oanda decrease U
Blood compiement and lveozvme leveis,  EXposute
AMF At 1,3 Hz resulted fn oan increase (o peruxidase
activity {r peripheral Rlood neutropnils and a cun-

'

comftant decrease feocationic proteias and alwaline

shusphatase Tevels., Opposite effectr on the ndt es

of nonspectt (o resistanie were dlsc chseorved oalter
expoaure o AMF ar 9-10 Hz,  The hiological activioy

dulated AMP was coore pronoanood

cf rectanealarives
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toar than or stemredulated AME, g PEACTLONS OF A BDLoGIIAL Sy '
WHAY LOw-bEE [
ISERRI Vivlover i, . b, e ;
PR IRETAEE I R R R A et
R RIOGLOCTCAL S EFECTVE INFRA-
L= FRE OUENSY LR Firrns, The recbaniars ot respruase ot ol wioal conten o
CFos Y Temac ' fantgs, NooAL (oooatriliat BEAUTLIAIN Wern Dowm P Len v e Te Tr oty e L e D i M g
Prori Kosm Biol w30 2R-034y (9= (20 pers), dis v terintlic T T v
Yo 5 a1 - i ar T Tes
Coe s tmilas s Seecdtye e St e
Brological eftects of Infralow-freguency wedak oleo- [ TRV N thields are Pated Wit T ey
troragreric fields (EMF) were studicd 1o voun (3- Trae ot crder tataer gt e et e e 00
mo old) and adult rabbits, in d-wk-od puppics, and et et v -t 1loTen o .
o adult dogs, The anirals were exposed t. B onz Wear o v e i el .
SME with inrensities ot T 0,70 and o7 v m tor g o1t e 1o Trler w1t H .
~iogle Y-br exposure, or for Tx otor e b ! I (G Tatiue vt
Todavs, Intensities or EMF ocorresp foo sy e tor L L Tt
tensity of the yeomagnetic field during the period RETE TN EETEINNES S L ERNES PO O ST AT e e st Dy et
of high solar activity. The biluloyical activieye ot Taster SUToCtares of water, edoghe 0o oo :
EMF was estimated by  chanves  fn the  tanctional metastahle Stryctares, These  stractofs
state of peripheral blood peatrophils, wle ex- create the conditions condusive o vinetd
posures to EMF resulted in ao tacrease {a acuatro- tion ot a4 calclum {00 wit? severd. wetel 7 leiies
phil size, a marked decrease {n the activities of for 4 time sutiicient tor tte et ¢
oxidases and aikaline phosphatase, and o mild de- vleoctron arbits.
crease in glveagen levels, Analyvsis of the et-
fects of chronic exposure showed two-phase chamres
in the cvtochemical indices: a marxed decrease in
eazvme acttvities and glycogen levels after the
first 3 irradiations, tallowed by prodressive nor- TN EFFECT OF MAUNETIOC FIe DG ofN  RADToSENST -
malfration of the c¢vtochemjcal indices during the TIVITY OF MICEH. 1. FFFFCT ' RALU W=
last 4 exposures, Pupples and young rathits were FREOGUENCY LoW INTE 3N NTRVIV AL

X-TREADIATL N,

more sensitive to EMF exposure than  adult dopy and UF ANTMALS SUBJIEC] .

rabblits. The decrease in enzvme activity and plv- (Rus.Y  Kopvlov, A, N (Life Sercnce Faculty M

cogen level was more pronounced in rabbits than in State Univ., Simferop .1, sSey; o Tabie,

dows. Radiobiolpgiia 208 ihdT-ean T vn ro e
The nodifving  ettfedt vt ! Pregueney ooy .
fields was stodied In racdoshred male mroe

Nn799 PATHOLOMTCAL CHARACTERISTICS  OF  EXPERI- fected to o whole-body x=irradfiaticn {50 rad ot

MENTAL MYOCARDIAL  INFARCTION  AFTER  EX- total duse of 757 rad). Keture or odafter irradooa

POSUKE T LOW-FREGUENCY  LOW-INTENSITY  ELECTROMAG- tion, the animals were oxposed tooan altersanyey

NETIC FIELDS., (Rus.) Artishcheako, V. A, (no af- magnetic field (AMF) at fregquencies of 00 a0t -

fitiatinn given); Vinogradov, S. A.; Volvnskii, A. Hz, and intensities of Lfoin ard donae ATr tar 8o,

M., Perederit, V. G. Praobl Kosm Biol 43:139-147; A I0=dav survival rate fu 0te anirals sel e Lot

1982 (14 refs), x-ray f{rradiat{on alone wis J4.8%0 Faposarc to AV
had a signiticant ettect o the surotoa, ot
ated mice,  Prefrradiation oxn; ~are U AMY

The eftects of low-frequency low-intensity electro- had a radloprotective etfe it gt bhoatd oot

magnetic fiolds (EMF) on pathogenesis, clinical (57.3% and bY.4% respeclinele), while = Heooaer b,

minffestations, and healiny of mvocardial infarc- a radioprotective eftect [ S T LN

tions were  studled fn  rabhits and guinea pligs. compared with 36,07 at Ve Ay, oty o e

Mvocardial {nfarction was induced by ligation of cxposure to AMF failed to provide ooraie T

the left coronary artery. The animals were subject- etfect .

ed to whole-body continuous trradiation with EMF (8

Hz, N.R V/m) generated by the NCPY-3Im apparatus.

Within 2-10 davs after cxposure, the animals were

cacrificed, and myocardiuam specimens were examined

histalogically and  histochemicallv, Exposure ot

animals with myocardfal infarction to EMF resulted K2 'St OF MATRUMATICAL ™Mobvps oy AnA

in more pronounced hyperemia of the perivasealar OF  ADAPTATION  PROCENSES 8 Fre yaiiss

and {nterstftial conpective tissue, development ot Biooh., (Rus,) Antomonov, M. lu. (4, N, M-

dvitrophle proresses in the mvocardinm tissue ad- Res, Inst. General  and  Commanity MHypdene e

faceont to the {nfarction zaone, and development of U'SKR); Conchar, N. M, Radiobioloptta 20 v ™

fresh micronecrasts toed, H10 AR (Q rotg),
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doadarration The adaptation compan-
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e teserited by oa diftereatial cgnati on

= SUANDARTTIATION OF PHYSICAL CaNDITLO
veMT A DE e BRIl T CAL DERFROTYS o

oMy et T Ploutuoer,

s . X . - i Al Porineer
‘ . . Soehsh

roe st 1 o (5 reran,

i ; ofothe Tesalts oo
w1 IR RN Stsoat eleoty Hite -
el Stantardicoation of
S S r descrihed., Signifi-

cart owartability ot the valu of threshold inten-
siteoroan e lectric field FY can he explained hy
the field of the
ol r, Placing the halopical material o with

el Fooas the intensite

soooitioart vondactivity and Jdiclectoice perneabil-
e i rhe fleld resalts inoa significant decrease
frothe datenstty of the fileld inside the material
4 swonmitant fncrease of the {ntensitv of the
field o its surface.  For comparison of the re-
Hiferent experiments, it {s recommended
following data should be included: the
'n the electrades Instead of F; the dis-
cance hotween the electrodes, and the size and poo-

serctoat tacaltzation of the material (for estima-
oo rre edae eftect), T the case of mactetic

el e intensite can o be assumed to be equal
Toortorr e 1 wacuam, The data on the manet { ¢
X Stade their gradients,  off

irameters ctor siae-radalated fields), and Fourfer

Stive

spectra O e nensine-modulated fields).
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Giological Ettects nt Nomonmizing Electromagnet.c
Buiaaon w1, Cotober 1983

pulse type, vector, gradient, localization, and du-
ration of exposure. The sensitivity of an orpanism
to MF is assoclated with its age, sex, and individu-
al characteristics. Response to MF is characterized
by a prolonged latent pertod; changes tn the biolog-
teal parameters of MF produce insignificant changes
{n response latency. Both slow and fast systems of
fnitial sensory response were observed after expo-
sure to superhigh frequency electromagnetic fields.
The initlal response to MF is followed by an overall
rearrangement reactfion and an adaptatfan reaction.
An adaptation response which involved the endocrine
system was observed after dailv exposures of > 20
min in duration, MF-induced adaptatlun reactions
were agsoclated with changes in erythropoiests, re-
dox potentials, and cell wmembrane permeability.
Therapeutic applications of MF are associated with
increased resistance to infection, temperature ex—
posure, and ionizing radiation. Prolonged exposure
to MF induced various pathological changes. The bi-
ophysical mechanisms of MF activitv can he described
by changes in sodium-potassium gradient, orienta-
tion of RNA and DNA macromolecules, and polariza-
tion of the side-chains of protefn molecules.

0807 AUTOALLERGIC EFFECTS OF FXPOSURE OF RATS

TO SUPERHIGH FRENUENCY FELECTROMAGNETIC
FIELDS AND THEIR ACTION ON THE FETUS AND OFFSPRING.
(Rus.) Shandala, M. G. (A. N. Marzeev Res. Inst.
General & Community Hygiene, Kiev, USSR); Viaogra-
dov, G. 1. Vestn Akad Med Nauk SSSR (10):13-16;
1982 (11 refs).

The role of immunological factors 1in the mechanism
of hazardous effects of superhigh frequency (SHF)
electromagnetic fields (EMF) was studied in pregnant
Wistar rats. The animals were exposed to SHF EMF
generared by a Luch-2 apparatus (500 uW/cm2) for 7
hr/day during the entire 20N-day gestation period.
To evaluate the effect of autvantibodies on embryo-
genesis, pregnant {ntact rats were {immuni{zed with
serum from irradiated or intact donor rats. Donor
rats were irradiated at S00 uW/cmZ for 7 hr/day for
1 days. Exposure to SHF EMF resulted in marked
stimulation of autnimmune reactions; the average
numbher of plaque-forming cells at the end of the
gestation period was 7.31% compared with 1.1% in in-
tact controls, Irradiatfon of pregnant females
caused {nhibition of {immunogenesis ec¢stimated by
phytohemagglutinin-induced lymphocyte hlast trans-
formatton (24.6% compared with 4].7% in controls).
Immunizat{on with serum from fintact rats did not
affect the course of pregnancy, while {mmunizat{ion
with <erum trom {rradiated rats resulted in fn-
creassd embrvolethallry and decreased viahiliety of
the . “upriog.

] CLINICAL ASPECTS OF THE FFFFCT OF  ALTER-
NATTNG MACNATIC FIELDS 6N POSTOPERATIVE

Current Literature

COMPLICATINONS,  (Rus.) Verzin, A, A, (lept. b
Disvases, HEve Microsurgery Yeso Lab,, N (. Pirowe.
Second Medical Tast., Mus USSKY RKolestte vy 0
Noe Vestn oftalmal (3) k=570 Jums (2 retan,

The therdapeutic ofticacy of  glternating T oet g,
fields (AMF) was stadled in 3% patfents with post-
oprrative complications tolloawing eye surgerv,  Tre
patients were divided {nto three groups: 1R pativios
with hypema tollwing intracapsular cdtaract extras -
tion (Groun 1), 11 with partial postoperatfve bmop
thalmus(Group 2); 4 with postopereralive iabibit: -
of the cornea with blowd (Group 3. Patients fros
Group 1 were exposcd to AMEF O {950-8B0 O¢) for § mi:
sessfon for In sessions while patients frum froujs
2 and 3 were exposed to AMF (40 -109 Oe¢) for S-2 o
sessfon. After 2 to 3 AMF applications, ~» 75
the patients in Group 1| exhibited resorptionn of hv-
phema compared with 507 of the control group. Al
Group 2 patients showed complete restoration of cor-
neal transparency. In Group 3, half of the patients
stowed resorption of the hemorrashage after [0 AFM
applications versus 3h.3% of the controls., AMF ap-
plications enhanced the normalization of visual aca-
{ty in patients in all 3 groups.

08’09 MICROWAVE THERAPY. (Rus.) Kuleshova,

S. (Dept. Physical Therapv, Central Inst,
Advanced Tralning Physicians, Moscow, U'SSBE),  vupr
Kurortol Fizioter Lech Fiz Kult 2:63-m7; 19%2 (o,
refs),

Indications for therapy with microwav. (MW) radia-
tion are outlined. Centimeter-band Mw (2375 MHz,
12.6 em) is generated by Luch-2 (20 W output powet)
and Luch=58-1 (150 W output power) units., Decimeter
band MW (A5 cm, 460 MHz) ts generated b Romashka
(20 W) and Volna-2 units, The duration ot a single
irradiation ranges from 5-10 min for Luch- and
Romashka units to 10-20 min for Luch-98 and Volna-?
units, Patients are subjected to daily {rradia-
tions; the total number of applicdations per course
ranges from 5 to 20. The therapeutic ettect ot M
radiation is assoclated with thermal and sontherms!
actions. MW therapy is indicated for parodontosis,
arthritis of the maxillo-temporal joint, intlamma-
tion of the paranasal sinuses, tarunculosis, toosil-
ftis, chronic dermatoses, prostatitis, endocervics

tis, chronic and recurrent nonspecitic bronchopy?-
monarv diseases 1n children, pyelonephritis in chil-
dren, arthritis of the shoulder joint, osteoarthrd

tis of the ankle joint, coxarthrosis, osteochondro-
sis, rheumatoid arthrettis, bronchial astbra, chiroa

fc pneumonia, peptfc ulcer, chronic gastritis with
hyposecretion, chranic calitis, chronfe adnexitia,
lactation mastitis, hvpertension, renovascular bv-
pertersion, vibration discase, chronie pyvolonephrt

tis, and atherosclerosis ot cerebral vessels, v

therapy (s contraindicated in patients with cancer
aciive tuberculosis, fever, hemorrhages, thyrot.oxi-
costs, and cardiovasenlar fasatficiency,
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TIONS OF MACGNFTIC FIFLES, (Rus,) Balneology o Phys-
teal Therapy Res. Council (USSR Acad., Medical <vi-
eaces), Venr Kurotol Fizioter Lech Fiz Kule (3):68-
AQ: |ORY (ro rets),

Methodological  vuldelfnes for  experimental and
clintcal studies have been developed to coordinate
research on the hiolongical maynet i
fields (MFY, Reparts should focbade the tolinwing
tvpe of apparatus, tvpe of MF (constant oo alteraat -
tneY, pulse duration and treauencv, applicatar tvpe

etrtects  of

and size, tnductivity in mTesla, location of the oy

plicator, duration »f exposures and tatal m
exposures., The eftects of MF siould be recorded gt -
ter the lsr, Sth, and 1'th exposures, and fol! wing
completion of the treatment, Wecomrendations  {a-
clude the ase of MF with inductivity o0 330
1 distance ot 0-9 cm hetween the conslgnt ragcet o
the inductor ang the body sartace, cxposare turaty -
of 10-30 min, and a total ot 17-3) exposures. !
hiological etfects stadied sbould inciode hemoly
namic f{ndices, blood coagalaticn, hematocrit,
rvthrocvte sedimentation rate, cell membrane per-
meability for inordanic fons, tree radical oxida-
tion, memhrane potential, elevtron paramagneric re-

mlesta,

sonance, and water structure. Therdapentic etticacy
of MF should be tested in patients with acute and
chrontc aseptic and infectious fnflammations of the
locomotor apparatus, peripheral nerve
vascular diseases and dyvstrophfc  <kin

diseases,
diseases.

N89S ALL-UNLON SYMPOSIUM  ON  PHYSICO-CHEMICAL
MECHANTSMS OF THE BIOLOGTCAL ACTIVITY OF
LOW-FREOUENCY ELECTROMAGNFTIC  FIELDS.

STATIC AND

(Rus.) Kuznetsov, A, N. (Moscow, [USSR); Shtemler,
V., M. Vopr Kurortol Fizioter Lech Fiz Kult (3):70;

1982 (no rets).

The agenda of the First All-Union Svmposium on Phys-
fco-Chemical Mechanisms of the Biological Activity
nt Static and Low-Frequency Electromagnetic Filelds
fs outlined, The svmpostum was held 19-20 October
1981 {n Pushchine, USSR, Six reports and 1R commu-
nicatons were presented,  The reports
the results of studfes of the eftects of electromay-
netle flelds on free radtcal hiochemical reactions,
liguld crvstal structure of cell meabranes, and for-
romagnetic inclusions in biological materials., The
symposfum emphasized the need tor further evaluation
ar maximom permissihle levd™s o exposure to elee-

surmarized

tromagnet ie radiatfon,

BEREY FEFICACY 0OF DFCIMFTrR-BAND WAVES AND MAG-

NETOPHORY THERAPY TN PATIFNTS WiTH HYPHR-
TENSTON, (Rus.)  NDpzheshovskis, v, v, (Dept, o
Phiysical Therapy, Tost. Advanced Trainioy for Phys
fefans, Kiov, PSSRY Chopehie, Do Tor Factvvovsidd,
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ot electromapnetic (Pt ds o0 drdastriar

qQuency (50 Yy on natar b Iemaerr are repoarted,
Chronte exposure of  rabbiats (Lo om0 v e
for 2 mo) resalted in a transtent decrease (0 hlood

bactericidal activity ard beta-lvsine levels, by
posure of male albino ruts Lor o bridav to S by M
frelds with dntensivies ot 1, 20 w70 and |49 rt or
cadsed a trassient increase 10 blood complement o

tivitv in animals expored to 7 oand 1S wVom, Wbl

hWloond bactericidal acticity o0 rats exposed to
FM ot ields did not daitter trom that in contr.d
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far U ome did onot obanye o0y lement g

Fxpeaontites to FM oty 1l

posure of human voluntes rs
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tets, s~tties op o
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Vrach Dol RGeS 1Qu Y (1 rets),
Trae s tIe ot oot hand UUR) electromapne! {0
tields (FMEY o the movphology ot central nervous

CHEMF
were denerated byoa Lueh-58 apparatus,  The animals
CRFMF ot thermal intensities (&Shi-
frradtated for 4 hr and cats
Morptological  changes In the central
included  swelling of the neurons,
naclews, Arregular
mambranes,

svatem nearors werte studied in dogs and cats,

were exposed to
o . a

i Y omw
r:r 1 hr.

Aervous

odoys were

svstem

tisplacemert ot the contiéurs ot
\

redistribut o ot
The most
pronounced changes were observed In pevrons from the

R
cpetha

and Buclear

chrematin, arnd the appearance of vacuoles,

lobe.  The
reticular tor-
cerebellum were least af-
Fxposure to CBEMF caused morpho-

Damus, limbic area, and temporal
from the sensorimotur cortex,
“rain stem, and

CREMF,

feored hy

s I ochanges in the neurons from all reglons of
toe s ital o cord,

. N PEOOTVATTON ARTHR COMEINED EXPOSUR

B . SR OTROMAGNETT FIELDS,

~ ! E ML chat . Funcetional Diagnosis,

I “r, ! ind Oceapational Dis-

R T , Inst, tor Advanced

- ! SR Oderdd, FLooAL,

T e (o rets),
The sttt vt tver irom wowas studied o 21K
worhera Wi hat g occupatfoanal exposure to lead

canats and o saper-hiyvh

SEMY tields . The

freguency electtumagnet e

Tead levels and BM THeld exposures
were withdn the maximum permissthle exposure [{afts,
EM rields

ver

alone showed a
fnhibivion
a deuredse {n the
cells,  The changes
{1 ittver clrenlation atter combined exposure to lead
ELT ] similar to

The workers exposed to the
stgnfffvant dedrease 1n
ot Tlver

arcumulal bon capacfty of

clearance,
excretuty fgnction, and
tver
frelds those

wete after exposure

roo BM oy lane,

BN ARAIN AND LIVER METABNLISM AFTER
MENTAL
AL INTENSTIIES.

el
N MO s
3

EXPERI-
FYPOSURE T0 SHF-FTE' NS OF NONTHER-~
fRus. ) KBelokrialtskit, V. S. (A,
General & Community Hygiene,
Vrach Delo (10M):

Res, Irst,
e, anRYy Tomastevskafa, 1. Al
CrLtes Tad) (ny,

refs).

T . .

voerreste ot superhiigh frequency (SHE) electro-
fieids on hrain and liver metabolism were
alhing rats. The SHF flelds were pener-
Luch-5K apparatus (12,6 cm wavelength),
Tre arimals wers irradtated at S0 uW/cm? (k hr/day
tor 10 davs)., nNn day 1" after the last exposure,
sublected to a single {rradifation at

The metabolic activity of the brain and

raygnet e
sintied o

ate b vy g
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increased resistance of

ng21 EFFECT OF LOW-INTENSITY SHF-ENERGY 0N
RESPIRATION AND OXIDATIVE PHOSPHORYLATION
IN MITOCHONDRIA AND ACTIVITIFS ©F JAR?D
ZYMES. (Rus.)  Rudnev, M. !,

Inst. Geveral and ©

R By~

Lt SRR \ "
Tarasius, N. F.. Fald \ T
93-95, 1982 (7 re:e .,
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5.0i0G:C 3 Eftects o Komoniging Etectraomagrete
Sandn it Octover 1983

discharges. Immediately after development ot the
epileptogenic tocl, the elasti. magnets were placed
ahove the right and‘or left hippocampus., The mux-
fmem Inductton of MF at the magnet surface was %
or 28 mTesla, the gradient was 30 or 45 mTeslalom,
and the average induction {n the area of the epi-
leptogenic focus was 0.3 or 0.5 mTesla. Exposure
to a weak heterogeneous MF produced marked stimula-
tion of epfleptogenlc activity, MF enhanced the
epileprogenic activity ot the left hippocampus,
The mechanisms of the stimulating ceftects of MF
were associated with MF-induced hyperplasia of the
glial calls, hvpoxic state of brain structures,
changes {n glycogen metabatism, and changes  in
nearonal membrane permeability.

0R2Y FLECTRICAL AND FLECTROMAGNETIC EFFUCTS  ON

OSTEQGENESIS AND BONE GROWTH (EDITORIAL).
(Ger.) Ungethum, M. (Aeskulapwerk, Postfach 40, D~
7200 Tuttlingen). Munch Med Wschr 124(26):620-622;
1982 (b refs).

Methods of therapeutic electric osteostimulation
and their evaluation are discussed. Current commer -
clal electrical osteostimulation methods are su dif-
ferent In principle and design that 1t is impossibie
to evaluate them relative to one another, FElectric
osteostimulatlon seems to be Indicated in the case
of fractures In which repeated surglical {interven-
tions were unsuccessful, (ltrasound absoccption
measurement, x-rayving after venopraphy, transcutan-
eous measurement of the fracture potential, and dou-
hle-blind methods are available for evaluating rhe
effectiveness of electrical osteostimulation. The
problem of quantitative evaluation of therapeutic
effects 1s {llustrated by the treatment of loosened
total endoprostheses with purely magnetic flelds,
in which ao radtological changes are apparent, even
though subjective results suggest the eftectiveness
nf this method. Surgery comhined with electrodynam-
fc field therapy was snccessful 1n more than 9137% of
3151 patients with mostly atrophic pseudarthroses ot
low reactivity after several unsuccessful opera-
tions. Electrical osteostimulation improves the
retention of autologous sponglosa transplants.

NR24 APPLICATION OF PHARMACOLOGICAL METHODS T

THE STUDY OF BIOLNCICAL FFFECTS OF  MICRO-
WAVE RADTATION DURING LOW-LEVEL TRRADIATION, (Fre,)
¥letn, M, 7., (Div. neatophvsiolmtfe appliquee, Cen-
tre d'etudes et de recherches de medicine acrospas
tiale, 26, blvd, Victor, 75996 Paris Armees); Steru,
T.; Milhaud, €, L.: Rosnlen, S. 6, Ralloprotection
17(4):225-241; 1982 (34 rets),

Svnerglstic effects between microwave (MW) ralia-
tion and psychopharmacnloagic apgents were fnvest]-
sated fn R1UY mice and 120 rats. Charles River mice
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ard Wistar rats were exponed to Ml power 00 .

contingous wave, 2.0y om owave tengtio g

an tadustrial penerator (Thomsoa OMF 01 L,
antpul powerd tor  3omin gl power dens pttee H
and 5 aW o, Neroostpnrttoant it tereno e aae

Nerved in omotor activity aven frradiagret or

trol mice intected with wvarious osapes

framphivtanti e sultate

phetamine salfate or
ately before exposare, MW irradiaticon badoo

tect on the focidence or severitv ot sterc ot
events In rats receiving d=l-amphetanine saltafe
apomorphine chlorhvdrdate betore exposure,  Ma iriag
diation efther before or after administration :
the convulsant agents bicuculline and cardtas.i
mice had no eftect on the chronology of convuisicns
or thelr average duration; thus exposure to Mw d:
not interfere with the ometabolism of the vconval-
sants in mice, There was no evidence of blond hra:
barrier permeability in mice recefving oxotremorive
plus methylatropine before MW irradiation. In =
tor activty tests in mice, irradiatfon at 2 mW'.n.
significantly potentiated the scdating cftects .
a 5 mg/kg dose of chlordiazepoxide; the eftect was
not statistically significant at other dose levels,
Although the rectal temperatre of control mive was
not affected by irradiation at either power level,
mice with hypotnermia induced by injection of ox.-
tremorine and apomorphine had signiffcantlv higher
rectal remperatures after frradiation than nonirra-
diated mice.

0R25 IMPACT OF LOCALTIZED MICROWAVE HYPFRTHERMTA

ON THE PH-DISTRIBUTIUN IN  MAL LONANT  Tr-
MOKS. (Ger.) Vaupel, P. (Phvsiolopisihes Tnst.,
U'niv, Mainz, Saarstrasse 21, D-6S0" Mafnz, W. vi-
many). Strahlentherdpie 1958(3): JhR-173; 106r @
refs).

The ettect of localized microwave (MW) hyperthermia
(2,45 GHz, 43 C for 1 hr) on pH distriburian {0 mam-
mary adenocarcinoma was studied in 12 fewale o

SED-BH mice 19-20 Jays after so tumor fmplastat i,

into the lateral femoral revion, Treavment was jot

formed with a spectfal MW applicator connect:d 1
Ravtheon magnetron {model CMD-10Y . Glass oo

electrodes were used to measure pH values. Tl o

pH value measured in small tumors weighing ¢ e
without appreciable necrosis was b.75 (ho0 700 o
mediately before hyperthermia, ITmmedtately ateo

tissue temperature retorned to the Initial val.oe
after hvperthermia, the mean pH owas b.21 (6, -t
The reduction in pH value was stattsticallv byt !
significant (2p < 0.005Y, The mean pHowas 7000 in
Tarye tamars (1.0=1.5 Y 4 which mare than 807 .
the Lumor mass was Decrotfce  The pHovalars w
siynfticantly hiyher thas fo amall, o necr 1
tumers, hut showed inhomopencous distributoen,  die
perthereia caused poosipniticant changes fo pH
the larve tumors.  The tindings fndicate that Mw
byperthermia markedly intensitios nreewiating
sue acidosts) but causes noosipntticant by

the pH o value in the case ot more albgiaie va o
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iLioweld B I e rowive (MW

powias uwed o rrear e opartie ts vty

(Gqguar—

frieelial catvineras, alenocdr amoad, omaliy-

eliromas, and myverlast ceas)L o Faternal byvper-
thermta using rtunnel-shaped applicators was used
tor 22 0 f these:r 8 tad recurrent tumors after radio-
cherapy with roral doses excpeding 9 rad. The

vobeie admintstered during the oomhiaation
was 2, 100=4 090 rad, Facrh MW treatment was
=1 min, and the total number of fractions was 3-
« L2-%'wk),  The temperature reached in the tar-
el dared was 42.5-43 <. Complete remissions (CR)

woere achleved in 5/% patients, partial rewmissions

PR s ) 2 and e response occurred in 178, Toral
s e 0 Y =T 00 rad along with 3-0n

Satoes = i each {(1-9 sessions

v
as e Eves t Y patfents who were not proe-
EESTNE STE srerature in the tdrpet  area was
wieT e tet o R s ehbeved i T/ L patienrs, PR
i ot wtwe by response. Four o of the U6
vt e s terweer radiotherapy (total dose [, 2000
. < wETEOMW heperthermia generated by inter-
. chaloarpiicar rse The rambher o0 MY therapy
RN W de T e wed g b min Y session, The
IR T i v otardel arcvd was 43-4k 0.

(R owas achieved 10 ] patient and PR :a Y others,

<07 NONSTROTOAL AF  UNUNITED  FRAC-

A A S . CLSEDRN PLECTROMAGNET O
FIMITML O derst Bassett OL AL L. (Orthopasdic Res.
iab., Columbla Presdvterian Medical C(enter, Colum-
Bla Unive, New York, NY). 2 Orthop 12n(4):439-496;
LAl ik pefs),

ertoae it experirental results obtained by spe-
Slel o nised electronagrette (EM) fleld treatment
fotractare neasprfons with the BT Bl-Osteogen Sys~
. viewed, A current ot 1-1.5 mV/em s {n-
et tn s lat s anmd cells by the specific 1 EM
etated hy tte endls placed on t ast.
s owre apenlield Wy the patfent every day for
oo orter s and the presence of metals do
Lt e resnits. A success rate of 777
Bis treatment dn 1,707 patients
witt o tractare  soregrtons . foncludiey 322 with oan
of 4.7 yr.o The same
Saovtss Tt wWiaea cueaed dn 10 patients with
fractare oo atbons atter {nternal fixation. A
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MEETING ABSTRACTS

L] TECHNTCAL ASPEUDS OF HEAT Dei 1M ERY oMbp e

ING ABSTRACT) . (Fnel) Ha Mi
cvetotron Unit, Hammersmith Hospo, b Py -

Tantd, Br ! Radiol 55(ebn) il jusr,

The use ot con-ionizing electromapnetic waves {(m1-
vrowdves and radlotreguency) and ultrasound o o1p-
duce hvperthermia {n patients was Srfetly revicw-

< The advantages and Jdisadvantages ot g mher

ot techoigues wete explained through relerence o
simple phvsilcal consaderations, The tecbargues lig-
cussed included aperture microwave (Mw) souroes, tn-
terstitial ard iatracavitary MW sources, localteed
vurrent fields, dnterstittal rerromagnet e weeds,
capactttve coupling af radtefregquency (KFY ) dnduc-
Tive counliny  of  RE and tocased altrasoaod, The

proslems associated with heating deep fisanes were

als o addressod ) owier an eoplas s ol e e e igaes
rmerctallvoavatiahle, The availarilite b onon-
croarsing thernomelers  was 1 scusae. Tntil the
tivent o suttable pon-invastoe plermoretry, fo-

tormation dictribations

¢

Concerning temperature

A teved durtay therapy Wil e acquired through a
necessartly small number ot invasive thermometers.,
Tre dmplteattons of s limitartos in thermal do-
St@erry tor the otte tiooness of hWwoerthermal treat-

Dot s wete ont lired,

K MICROWAVE  RADIATION EXPOSURE INDUCES

TRANSLOCATIONS  AND UNTIVALENTS DURING
SPERMATOGENESIS IN MICE (MEETING ARSTRACT). ({kEng.)
Manikawska-Czerski, F. (Bureau Radiological Health,
FDA, HHS, SAN0 Filshers Lane, Rockvilie, M. I el
Biol 95(2) A 1982 17 ref).

In attempts to clarify iInconsistent and contraldi.-
tory results from dominant lethal testing ot mi-
crowave exposed rodents, cells were examined trom
testey of mice, For examination, cells were pre-
pared with 4 modified Meredith techuigue. Irradia-
tions were dt frequencies of 0,915, 2,45, and 9.4
with whole

Hry, continuous wave, and 9.4 GHz palaed

hodv averaye gbsorbed dose rates of oL N
N, U, and 2 aW/ gL Spermatoaganial and spermatoevie
I ard 11 metaphases were counted and examined tor
bromasamal abnormalities. Metaphase  rambers de-

reased helow contral values at Dow dose tates, and

Invreased at blyh dose rates, A dose rate oo adent
in rease In transiocations was ohserved, Thee ined

deace ot untvalency doncreased at 1o and 0 mly,
The fintings are Interpreted to fudicate Interter-
eace with normal spermatogenests duriny late sper—
matawontal and spermatocvte prophase 1 stages. Far-
ther tnherftance nf the chromosomal chanyes spemy

v opossihibirg,

LR PUTSING PUFC RN M T s T 8

CFLEUPLAR S REGULAT w00 pe p s RN
ARSTHACTY D g b, FL R AP S ,
Colly Brusadans & Sarye om0 e Lot
Vot NV Rasselt, O AL T, e .

LR M S A G I

turctional ard temporal pattern ot percral o -
Lolar metabolism can be altered bv changes it

elevtrival envirorment., T was bvpatheayzed o0

ex optenoas e administered pulsed clectrorgier .
1

tields TPFMFS)  can he used to trigyer vresciibed
coltlular responses, Thig has been teste! 1o a
topatters alterations in specitic cellular cvents
n ot

e polvtene salivary gland chromos mes ¢ tte
dipterar Sefara coprophila,  The exjerimental -
sl unes hoth evtological and biochemical nmeotd e

to toblow alterations in the pattern of gevctic a. -
trvity resglting from the use ot PFMFs alose 1oy
corhinarfon with hormonal induction ot putts, heat
vartation in the forfc ernviroarent.  Al-

celtations in transcriptijon dotranciarno e were

monitored by osucrese gradiest centritegation, el
tek-transiation  and
Speciticallv, bhath

aeos i le pulse (REEY and

clectr phoresis, evtolepical
transerint e autoradiogran,

Teie Tt repetitive oy

Putso CEVHY dnduced alteratiens in o transoriytional
events ar to A oming The cttect of REB s an fo-
rease i RNA svnthesis o all size classes tollow-
Py 45 mie o pulee. RSP, howewver induced o 10-
teld o regse dn the specific activity ot mENA ot
|

ard e min ot pulses This as oretlected ar
Proeteis svethetic patteyn, The  resalts suylitest
that the twe signals evere distinctly ditterent
cellular responses, Induction 15 fotlaenced by
the tvpe ot pulse as well as the cellular environ-
mert, The recognition ot mediating tacturs in the
use ot PEMEs should allow us to detine more speci-
tically the role of electrical fields in the normal
tutrction of the cell,

R RADITOFRFOUFNCY HATZARDS IN THF YILF  To MF

BANDY (MEFTING ABRSNTRACTYO (Fag,d Candby,
D0 0y A Dept, Flectrical Fpyineerimg, Univ, Vtah,
Sale Take (itv, UT RS112); chatterice, 1, 1 Micro-
wave Power P7(A) 0303 [uer,

Tte paper yives the entreres that can floaw throaeh

a boman bady o tor conditiocs b condactive crntace

with unyrounded  metalls, Yorodrs sueh s care
Tracks, tences, oto, Thesne  are then [SEEE I
the shresnld cutrents 1o percepttonoar ety
tor tresagaencies in the Ty kPe - 100 MEe oy e

tiviag thereby the {ncrdent clectric g0 0 -
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perturbiacion piven to a4 tiving cell v o tlo Helo-

hottz cotls,

RN FEFECTS OF  FUECTROMACNETIC FLELDS of THE
URLi STRFACE  (MFFTING ARSTRACEY,  Chagl)

Marroa, ML UL CBlamedical Res. Tkt Umiv, Wiscoos
-tarkside, Kenosha, Wl S doadman, F.o ML

teecebaam, Bl Luzander, S. P ¥lectoactem Soc 104
CAOY D PIRC, (9RY,

Eftects on the cell surface of Phyvsarum polycepha-

lum ameebae grown in 60 Hz sinuscidal field ot 1.0
Voa and 1.0 ¢ can be detected using agueous two-
prase pactition chromatographv, We report the first
direct ubservation ot cell surface effects due to
wrak, low treguency electromagnetic fields.

nR3g9 THE EFFECT OF PULSING tLECTROMAGNETIC

FIFIL.DS (PFMFs) ON RNA TRANSCRIPTI IN
POLYTENE CHRUMOSOMFS  (MEETING  ABSTRACT). (Fng.)
Coodman, R. (Dept. Pathologyv, Columbia l'niv., New
York, NY 19032); Henderson, A. S.; Bassett, . A,
L. I Flectrochem Soc 129(3):133C; 19Rr2.

tU'sing tritiated wuridine (ncorporatfon to monitor
transcription, RNA was extracted from control and
PEMF-treated (single pulse and pulse tratn) sali-
vary gland cells at 15 min intervals up to ! hr.
Cvtslogicallv transcription was monitored by
transcription autoradiographically. Biochemically
LEMEs induced a marked increase In the specific
activity of RNA: (1) the single pulse induces in-
creased gpecitic activity of presumptive messenger
RNA (68-17S8) at 15 and 45 min; (i{i) the pulse train
induces one peak of actfvity at 45 min {n the 18S
region; (t1{) followlag peaks in RNA activity in-
duced by PEMFs, fall-off {n transcription {s sharp
and after A0 min, and more prolonged PEMF treatment,
specific activities fall below control levels; (1v)
the vffect of sudden elevated tewmperature (heat
shock) and PEMF together produce a sveerglstic ef-
toct; and (v) bv taking the cells in and out ot the
field, it (s apparent that the reduced rate of
transcription resulting from long time periods in
PFMFs can be reversed. Studtes on this rebhound
etfect are discussed.

(1840 THE EFFECT OF  PULSATING  FLFCTROMACGNFTIC

FIFLDS (PEMF) ON OSTEOBLAST-LIKF CELLS IN
CULTURE (MEETING ABSTRACT).  (¥ng.)  Rotan, . A,
(Dept. Nreal Biology, Unlv. Connecticut Scho Dental
Modtodne, Farafngton, CT URa3MY Tohnson, DoV,
1 Floctrochem Soc 1290 V) 133, 19R),

Meeting Abstracts

The ohivot ot tris drvestivati v owan

mectanism "hroapy? Wiy prMy oor fes tr Lot T
Poae T thas study we repuit o the estaboos e '
an experimental syster fo whict PEME oliorr- 1o

ducible ettecrs on o osteoblast-like vells s o
i yrowth restri.tive condfric

tures and bt contluonee), PEME stim

Tates g1 lttera-

ti This ettect iy ass ~fated with a pestyioromeit
ctoptenotvide maturation, as measured booonlewln
plhiosphatase levels,  The PEMF offects wero 0o
rional to the repetition rdte of PEME 10 e0 e rar
Gt 9-2% Hz. The time course and the pleforvpr o

ture of PEMF ettects are similar ¢t hormone ette

s

in this svsterm,

BTN EFFECTS 0F IRDUCED FILECTROMAGNE T P IES
ON  THE  HOEMONAL RFSP ONSES OF HoN?

BONE CELLES IN VITRO (MVETING ABSTRACT) . cEny .t

hen, R. A, (Div, Biomedical Solences, Univ. a.:-

tornia, Riverside, TA 925'1); Cair, . D, ) b

trochem Soc 12903001330, 19RrD,

The vttects of  pulsed clectromaynetic  ticlis

hope healing are well known,  However, the mole

tar and collular actions of these tlelds rorar s
checure,  The current  study examined the wetie '
ot clinicaily usetul tields on bene and oo cells
in tissue culture. Fxposure of cells to Ei-oste -
gen” fields produced significant (nhibition a! sc.-
eral biochemical responses to parathyroid hormo oo
(PTHY, supgestion that some or all of the fo v
actions ot the tilelds mav te mediated by

CR)
the osteolvtic effects ot FTH in localtze: I
Stadies were also pertormed to examine be 1T o« '
the ffelds In stimaelating Jifferenttation ot e
cursar cells into osteoblasts. Further resui:- e
discussed.
0R4G D PULSED  FLECTROMAGNETIC FiFLU EtiEte s

CHONDROBLAST CULTURF  (MEETING ARSTEACT®
(Ene.) Norton, L. A, (U'niv.e Cornecticat  leaiie
Center, Sch, Dental Medicine, Farmingron, CT o 170

] Fleccrochem Soc 129(01) 1330, 198",

Chanves in products of differentfation werte meas

ed in onltured chondroblasts exposed to RS
electnraynetic tield (PEMFY tor R hr, Al
to control groups, PEME cultutes had a4 froreano!

plveosanfuoglvear, and roreased DN 4 s

ctanved hvtrosvproline conteat por fast ax

rozeme activity dne reas X, the bvaturerie o

fn tte mediue Increased ) while the total e

the cultares desreased, Chitotriose, 4 ~pe 38
Ivsesvee frhititor,  abalished  the TEMp o vtteoo
Additton 0!  cxopenous lyvsczvme  auyments Uorbe e
feots, Increase In Tveozvme activity o e e
ence of PEYME was secn when cve ot st ide wy ot

to the valtare, Thus, lyveozvme aprears ot

i
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ar o, AR N S LN Gl R Wt SV et derce & Biophea o RMesy bLab, Tar it e -
Teste D Lo Uhe Sonlloln, ty A Foodveerioe ) Talane Todve, taow Clrate, Gt
Loty rmlery, S0 T o ledtractem 4
\ Sty
Ream ALTERED B oowettent ot elestrie tield o pertiorhier o St
UM Pt s Llaninyore toy s tas e at
MERTIN GG ANSIRA T, ) Do a alveta revesls  that o periodi .
. a crovstel,, . r, Laramic, wY voevtric tield mev enbance ar retard the
~0 T AL AL Y Rle ot RSB I TR pores depending on the drrrineic svntym parane’ers
S SUL o oas tre diffasion feaistance oand ol turr v
rate. The theorerical results als pPresest  sonme
: ot m il applications ot electric fields in the
The hinl vt al tesponce or othe sioglescelled ory - Floetie ©oprarracseivetic oand localized enyome
; INm o Paramecioar ot seecitte et currentowas PN R
} Mot ared withorespet o to Jongcedity and Teesth ooy
Cell ovile, Parameciomoate cararvotic pratorsoian
cells which can re viewed as exvitable colls capa-
Mle of generating receptor and acstion potentials in
Tespunse to Oroper electrical, mechanical, nr chem= L ON-LINE SYSTEM IDENTIFICATIY ANDOEOUTL A
teal sedoulic Cloangl irg i Pararecium provides LENT CIRCUTT MODFL FOBLOFLECTROCHEMT -
a madel svetem of ol senescence which exhph- NINFTLIO PARAMETERS (MEpTie ARNTHACTY . f g
{rs a syecies-sperttie ocarter of  cell divisions C.o {Dept. Phvsiologv, coll, ioldns o
since the previeous tortilication,  “ells cultivated i Columbia Untv., New Yore, [RENRD
cortir sty in mntiatiag currents stowed sipnifi- J o Electrovchem Saoc 129040300
' cantly T8 o ULty {oncereased survival relative to
cantrols tn oresponse to current sivnals.,  The in-
1 dinced veltage was cbratued using air-gap coils driv- The identificatioe and estimation of the functional
' er by oa programmable power supplv (Hlectro-biology parameters in biglogical cell response to applied
) Carn., Fairdield, NTi. The dength o of the cell ov- clectrachemical stimuld has tigured signiricartls
] Sle was fousd ro he codulated in response to specit- in optimizing electromaynetically induced
l. fo pulsating current and was 3 tanction of current s{prals for clinfeal use.  As ft bas heen
} densitv, strated that binlogical systems rtespond to S
| ot specitic freguencies and arplitude, 1t is crit-
l o to ecarately determine the time constdants o!
ellular transient responsc. An on-line measare-

ment and analysis technigue has theret re been de-
FLFCTRICAL  SIMULATION  ACCOU (NG veluped ta resolve impedance data trom U-]ri Mgz,

' (O] A CE

: FaR 1 0 ABSORPTION  PROC- The exi<ting frequency Jdomaln tectaigue hased on
| FSSES (MEFTIN {Enp . Dravo, G. P rhe Laplace transform has been replaced hy a non-
|‘ (Istitutn Civcultl Flettroni-0 R. n .Y genoa, linear optimization algerithm and results have been
: Tralv); Marchest, Ridella, Toslectrochem ohtained for arphibian epftheliur ard the huran red
‘ Soc J29(N 100 nland cell,

A multilaver spherical structare, simulatiog a cell,
is studied noder the fntluence ot an alternate vieco-

tric rield. Retinivg previous works, the cell mem- Y OCULAR CHANGES INDUOREE BY MICKOWAVE  DA-

hrane and the cell nucleus are simulated accountiny THFRMY IN THF RARBIT UMESTING ABSTRACT),
for fon fluxes and bi-ding processes under linea: CEng.)  Miki, H. (Dept. @ phthalec by, Kansal -
hepothesis.  The parameters of the model are oh- cal Unive, Tapin): Doi, H.o: Maka, Koo okada, H. Tpn
taloed from data of experimental orlypin. The wnain J o ophthatmol 2601) 01395 1982,

quant {ties of phvsical and biological {aterest and

thelr transter tunctions, with respect to the ex-

ternal electric tleld, are computed within each lav- An apparatos for microwave (MW) coagulation wax de-
sr. Manv of these guant{ties present multimadal veloped that emits pulse rvadiation with et ¢ 50
behaviars against  the frequency, sometimes with itz and 0= W. o The rabbit eve was drradiated un-
strony maxim a  of particalar interest (e.p. don der vartous conditions and the voular changes were

concentrationsg and tluxes). studied clinteally and histolopically. Attler T- ;
radiation with 30 W for 37 win, oo particaia i
change was noted.  After drradiation with e Wt

3
:

b=l min, a slight cataract developed, and about
mo later the cataract was  absarhed;  subseqaentis

M5 FIFCTRIC  FIFLD  MEDIATFD  ToN  TRANSPORT the eve hecame shrunkeo. Destructive cttects wels
(MEFTING  ABRSTRACTY,  (Fue.)  Sete, Y. 1. mainlv on the fris, ciliarv bodv aod leos, nd rhe
[
4
e - - - —————— - —— - - — -
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oo SYNFRUY OF PYRAN CO-POLYMFR  (PYRAN) AND

PUTSATILE FLECTROMACNFTICALLY INDUCED
CURRFNTS (#EMI0) ACAINST Bin MFLANOMA (M) IN VIVO,
(MERTING ARNTRACT). {Feplo) Norton, L. (Mount Sinai
Sehonl ot Medicine, New York, NY 1'029); Tansman,
t. Sy: Rewelson, W.; Geller, S.; Pilla, A, A, Proc
Anpu Meet Am Asoc Cancer Res 23:193; 1982 (1 ref.)

The antineoplastic activity of the immunomodulating
nolvanion PYRAN, in clincial trial as MVE-D, is en-
hanced by simultaneocus exposure of tumor-bearing
mice to PEMIC, a nontoxic, low power, nonthermal,
nontonizing current desiygned to fnfluence membrane-
enzvie clectrochemistry. This extends the anti-
cancer activity of PEMIC, which has already demon-
strated a sysergy with cytotoxic combination chemo-
therapy fn the M svstem, one hundred female BDF) or
RCFy mice were glven no drug or PYRAN 75 mg/kg ip 1
or 7 davs atter sc implantatfaon of 1 mm? M. Mice
randomized to receive PEMIC were placed 4/cage be-
tween alr-gap coils (Electro-hiology, Fairfield,
N1) inducing 2 Hz currents of 50 msec bursts of
250 usec maln polaritv, 4 usec opposite polarity,
peak density 0.°-1 uad/cm?, for 12 hr/day from day
2 continuously. Dummy cages were used for nonPEMIC
mice. Specles or day of thereapy did not influence
survival. At 4 median survival of 7 wk, 24 mice
with PEMIC alone were aot different from 28 mice
with PYRAN alone or untreated countrols, although
20% of PYRAN-only mice has a slight survival im-
provement. However, 20 mice with both PYRAN and
PEMIC had a median survival in excess of 10 wk (x2 =
h.63, p < 0.05). This was due to an inhibition of
the {nftfal pseudo-exponential portion of the Gom-
pertzian growth curve, resulting in an overall dis~
placement of the survival curve for 100%7 of mice.
Histology suggested enhanced necrosis of PEMIC-ex-
posed tumors, which suggests the mechanism of syn-
ergy with the macrophage and NK-cell stimulating
PYRAN.

NKsS7 SELFCTIVE RESPONSE OF TUMORS TO MICROWAVE

HYPFRTHERMIA (MEETING ABSTRACT). (FEng.)
Goldfeder, A. (Cancer & Radiobinlogical Res. Lab.,
New York Univ., New York, NY 10003); Perrino, P.
Proc Annu Meet Am Assoc Cancer Res 23:220; 1982 (1
ref).

Previons studies {n this laboratory used microwave
(MW} hvperthermia as an adjunct to x-irradfation
and misonidazole. The present study {s concerned
with effects induced by MW hyperthermia alone.  Two
mouse mammary carclnomas (MT2, DBAH) and a spindle
crll sarcoma (TEC) of standard size growing in iso-
gente hosts have been exposed to 4290 MHz {induced
MW hyperthermia at 42-43 ¢ for a predetermined time

Meeting Abstracts

of A7 min tor 5 davs,  Measutements ol Uresred ot
control tumors were made darlv. AU 12-s00 Yo
treatment the turnes inereased alightly, pirewan

due to cdema, Strankaye of tamors started ot oaboo
4R b later,  O1 the three types of tumors treated,
the OBAH proved most thermosensitive, repressing
completely within 7-3 we after treatment.  The MTY
carcinoma similarly treated tormed a dark crust i
the center while new growth appeared at the edye ot
the treated tumor.  Of the TEC tumors treated dafly
for A min, 757 totallv reyressed, the remainder
continued to pgrow at a slower rdate, The results
indicate a difference In thermoresponse among the
three tumor types and emphasize the significance o!f
studving each tumor type individually. The mecha-
nism(s) of MW effects on cellular components is he-
ing studied by high pressure ligquid chromatography
and will be presented.

0R95K CLINTCAL PILOT TRIAL OF RADIOFREQUENCY

(RF)-INDUCED REGTONAL  HYPERTHERMIA OF
SUPERFICTAL (SF) AND DEEP-SEFATED {DS) TUMOR LESTONS
(MEETING ARSTRACT). (Fng. ) Choksi, . (M. D. An-
derson Hosp. and Tumor Inst. Houston, T¥X 77030);
Corrv, P.; Headley, D.; Bernadino, B.; Barlogie, M,
D. Proc Annu Meet Am Soc Clin Oncol 1:21; 1982.

A clinical pilot trial was conducted to evaluate
anti-tumor effects and toxicities of RF-induced re-
pional hyperthermia for the treatment of recurrent
S¥F (27 patients) and DS (6 patients) tumor lesions
unresponsive to conventional therapy. Histologic
diagnosis included 16 sarcomas, 11 breast cancer
and 6 miscellaneous tumors, Treatment for | hr at
a desired starting temperature of 43 C was adminis-
tered daily for § davs/wk for 2 wk followed by a
2 wk treatment~free {nterval. Subsequent heating
was performed using gradual fncrements in tempera-
ture to 4 maximum of 92 €. A RF apparatus operaf-
ing at 131.96 MHz served as a heating saurce. The
maximum tumor temperature was independent ot his-
topathologyv, sfze of treated lesions and prior
exposure to fonifzing radiation, The overall ob-
jective response rate tor 15 evaluable patients
receiving at least 5 consecutive treatments was 4%
including 2 complete and 9 partfal remissions.
Three additional patients had a minor response,
RF-induced anti-tumor ettfects were temperature-de-
pendent, f.e. lack of tumor repression below 42 C
{ncluding 8 SF and 3 DS tumor lesfons: while 95%% ot
11 patients treated at 42 to 48 ¢ responded, and
heating ta > 48 ¢ induced responses in all A pa-
t{ents treated. Tumors treated at > LA € showed
longer remission duration than those treated at
< 46 C, Pain was the treatment-limiting toxicity
in 195 patfents. Blisters were noted In 4 patients,
and 1 patient ecach developed bleeding and infec-
tion. Thus, externally applied R¥-indoced rontonal
hyperthermia is  a safe  and  ettective antitumor
treatment modality with minimal hiclopical ettect
at temperatures < 42 €, whereas higher temperatares
produce tumor xJkrcsslnn in half of the treated
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TR PRODECTION 0F WHOTE BobY HYPFRTHEEMIA  BY

E (N

MUCRUWA ENFROY {Myr ABSTRACT) .
(Ene.)  Herohaok, No Be (Indiana Uoive Scby Medi-
cine, Indianapolis, 1IN 46223y mpe, R oy Mor-
, o beoaay Marshall, CL 0 Prac Anna Meet An Soc
Clin ncol ! 1ax,

phis

Hyperthermia in cancer therapy has been viewed with
Increasing interest, however, an effective, repro-
ducible mechod has been needed for local and whole
bodv hvperthermia. A variety of technigues and
equipent bas heen developed to produce localized hy-
perthermia with a fatrly consistent degree of repro-
ducibilizv.  Whole bodvy bhvperthermia bas been pro-
duced by either ext v expensive or mostly ua-
sitisfactory methods Sladin 1) injection of bac-
terfal toxins, 2) beated <team cabinets, 3) inha)a-
tion ot heated gases with hot wax haths, &) circu-
taring hkeated water bady suits, and S) heated blood
perfuston techaiques,  Over the past 18 mo, 29 pa-
tlents with advanced cancer bave undergone a totail
of 141 hode hypertherria treatments utilizing mi-
crowave dencratars,  Corte boudv temperatures of be-

r

tween 4.3 and 41.95 € were wpaintalined ror AN I

170 min in these patients, The procedure and equip-
ment used to preoduce the desired levels of tempera-
ture tor varying periods of time provides a safe,
reliabhle and inexpensive method for whole body hyv-
perthermia. This simplified technique will be de-
scribed in detail and preliminacy results of ther-
apy will he presented.
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